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AREOPAGUS. 



AREOPAGUS, in antiquity, a sovereign 
tribunal at Athens, famous for the jus- 
tice and impartiality of its decrees ; to 
-which the gods themselves are said to 
have submitted their quarrels. This tri- 
bunal was in great reputation among the 
Greeks, so that it was denominated '< the 
most sacred and venerable tribunal,'' and 
Socactes says that it was deemed so sa^ 
cred, that if those who had been vicious 
were elected into it, they immediately 
gave up their former practices, and con- 
formed to the rules of the senate, because 
they could not resist the authority of ex- 
ample, but were constrained to appear 
virtuous. The Romans themselves had 
so high an opinion of it, that they trusted 
many of their difficult causes to its de- 
cision. Demosthenes says, that in his 
time neither plaintiff nor defendant had 
any just reason to be dissatisfied with 
their proceedings. Innocence, summon- 
cd to appear before it, approached with- 
out apprehension ; and the guilty, con- 
victed and condemned, retired without 
daring to murmur. Authors are not 
agreed about the number of the judges 
who composed this august court. Some 
reckon tturty-one, others fifty- one, and 
others five hundred : in reality, their num- 
ber seems not to have been fixed, but to 
have been more or less in different years. 
By an inscription quoted by Volaterranus, 
it appears they were then three hun- 
dreo. At first this tribunal only consist- 
ed of nine persons, who had all discharg- 
ed the office of archons, had acquitted 
themselves with honour in ttiat trust, and 
had likewise given an accoimt of their 
administration before the logistx, and un- 
dergone a very rigorous examination. 
Those who were admitted members of 
this assembly were strictly watched, and 
Uieir conduct was scrutinized and judged 
\0U 11. 



by the court to which they belonged, 
without partiality. Trivial faults did not 
escape censure. A senator, it is sud, was 
punished for having stified a little bird, 
which from fear had taken refuge in his 
bosom ; he was thus taught, that he, who 
has a heart shut against pity, should not 
be allowed to have the lives of the citi- 
zens at his mercy. The members of this 
august assembly were not allowed to 
wear crowns, or to obtain any marks of 
honour conferred by the people, as a re- 
compence for their services; nor were 
they allowed to solicit any ; but they were 
rewarded by a bounty from the public, 
and they had also three oboli for every 
cause in which judgment was given. 
The areopagites were judges for life. 
They never sat in judgment but in the 
open air, and that in the night time ; to 
the intent that their minds migfht be more 
present and attentive ; and tliat nu object, 
either of pity or aversion, might make 
any impression upon them. However, 
some maintain, that the building in which 
the areopagites assembled was not wholly 
uncovered; and they observe that, among 
the ruins large stones have been found, 
whose joints are in the same angle with 
the peaiment that must have been used 
for a covering. Mr. Spon, who examin- 
ed the antiquities of that illustrious city, 
found some remains of the areopagus still 
existing in the middle of the temple of 
Theseus, which was heretofore in the 
middle of the citv, but is now without 
the walls. The foundation of the areo- 
pagus is a semicircle, with an esplanade 
of 140 paces round it, which properly 
made the hall of the areopagus. There 
is a tribunal cut in the middle of a rock, 
with seats on each side of it, where the 
areopagites sat, exposed to the open air. 
At first they only took cognizance of cri- 
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minal causes ; but in coarse of time their, 
jurisdiction became of greater extent. 
This court is recorded as the first that 
sat upon life and death ; and the trial of 
wilful murder seems to have been the 
original design of its institution. In later 
ages, all incendiaries, assassins, conspira- 
tors, deserters of their country, treasons, 
and most capital causes in general, fell 
under its cognizance. The opinion which 
the state entertained of the wisdom, gra- 
vity, and sanctity of its members, gained 
for them an unlimitted power ; insomuch 
• that, according to Solon's regulation of 
this assembly, the inspection and custody 
of the laws, the management of the pub- 
lic funds, the guardianship of young men, 
and the education of youth, according to 
their rank, were committed to them. 
Their power extended to persons of all 
ages and sexes, to punish the idle and 
profligate, and to reward the sober and 
virtuous, according to their own pleasure. 
For this purpose, thev were empowered, 
by entering and examming private houses, 
to condemn ever>' useless person as dan- 
gerous ; and every expense not propor- 
tioned to the means of the citizen as Cri- 
minal. Besides, they took cognizance of 
religious matters, blasphemy, contempt 
of holy mysteries, the erection and con- 
secration of temples and altars, and the 
introduction of new ceremonies : never- 
theless, they interfered in public affairs 
only in cases of emergency or danger. 
As this assembly exhibited the greatest 
firmness in punishing crimes, and the 
nicest circumspection in reforming man- 
ners ; as it never employed chastisement 
till advice and menaces were slighted ; it 
acquired the esteem and confidence of 
the people, even whilst it exercised the 
most absolute power. Its meetings were 
held three times in every month, viz. on 
the 27th, 28th, ana 29th days, but on any 
urgent business, the senators assembled 
in the royal portico. The court was di- 
vided into several committees, each of 
which took cognizance of separate causes, 
if the multiplicity of business would not 
allow time for them to be brought before, 
the whole senate: and this was done by 
lots, that the causes might not be pre-, 
judged. In crimes that concerned reli- 
gion or the state, the power of this court 
was limited to preparing the matter for a, 
trial ; and it then made its report to the 
people, without coming to any conclusion. 
The accused then had it in his power to 
offer new pleas in his defence; and the 
people named orators, to conduct the pro- 
secution before one of the superior courts. 
Trials in Uie areopagus were preceded by 



tremendous ceremonies. The twopar* 
ties, placed amidst the bleeding members 
of the victims, took an oath, which they 
confirmed by dreadful imprecations a- 
gainst themselves and families. They 
called to witness the Eumenides, who, 
from a neighbouring temple, dedicated to 
their worship, seemed to listen to the in- 
vocation, and prepared to punish the per- 
jured. They then proceeaed to the trial, 
requiring all pleadings to be conducted 
in the simplest terms, without, exordium, 
epilogue, or appeal to the passions. Af- 
ter the question had been sufficiently dis- 
cussed, the judges silently deposited their 
suffrages in two urns, one of brass, called 
the urn of death ; and the other of wood, 
called tlie um of mercy. This mode of 
giving votes was afterwards abandoned, 
and they were delivered in public, by 
casting their calculi or flints upon two 
tables, one for those that were acquitted, 
and the other for those condemned: 
when the numbers were equal, an inferior 
officer added, in favour of the accused, 
the suffrage of Minerva, so called, be- 
cause, according to an ancient tradition, 
this goddess, being present in the court 
of areopagus at the trial of Orestes, gave 
her casting vote to.tum the scale of jus- 
tice. In some causes the sentence of this 
court was not final ; but an appeal might 
be made to the courts to which they res- 
pectively belonged. 

ARETHUSA, in botany, a genus of the 
Gynandria Decandria class of plants, hav- 
ing no other calyx than a foliacious spa- 
tha; the corolla is ringent, and consists 
of five oblong sub-equal petals ; the nec- 
tarium consists of a single leaf, divided 
into two segments ; the fruit is an oblong 
oval capsule, consisting of three valves, 
and containing one cell, in which are se- 
veral seeds. There are seven species. 

ARETIA, in botany, a genus of th« 
Pentandria Monogynia class of plants, the 
calyx of which is a perianthium, consist- 
ing of a single campanulated, semiquin- 
quefid, and permanent leaf, without ^ny 
involucrum ; the corolla consists of a sin- 
gle petal ; the tube is oval, and of the 
length of the cup ; the limb is divided in- 
to mur segments ; and the fruit is a cap- 
sule, in which are contained many seeds. 
There are four species. 

ARGEMONE, in botany, a genus of 
the Polyandi^ Monogynia class of plants, 
the calyx of which is a roundish spatha, 
composed of three hollow, pointed, deci- 
duous leaves ; the corolla consists of three 
roundish, erecto-patent petals, largerthan 
the cup ; the fruit is an oval pentangular 
capsule, containing one cell, and seeming 
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as if formed of five valves ; the weds are 
numerous and very small ; the recepta- 
cles are linear, and grow to the angles of 
the pericarpium : they do not burst. There 
are three species. 

ARGENT, in heraldry, the white co- 
lour in the coats of gentlemen, knights, 
and baronets : the white in the arms of 
sovereign princes is called luna, and that 
in the arms t)f the nobility pearl T this is 
expressed in engraving by the parts being 
left plain without any strokes from the 
graver. 

' ARGENTINA, in natural history, a g^e- 
nus of fishes of the order Abdominales ; 
teeth in the jaws and tongue; gill mem- 
l>rane with eight rays; vent near the 
tail; ventralfins many rayed. There are 
four species. A sphyrzna, or European 
atherine, inhabits the Mediterranean, and 
sometimes wanders to the British coast, 
it is from two to four inches long ; body 
round and tapering ; back and sides, as 
far as the lateral line, pale ash mixed 
with grreen, below the line and belly fine 
silvery ; the air-bladder is conic on both 
sides, appearing as if covered with silver 
leaf, and is used in the manufacture of ar- 
tificial pearls. A. glossodonta, is a very 
elegant i^pecies, ^und in the Red Sea : as 
is also A. machnata ; but the other species, 
A. Carolina, which is the size of a small 
herring, is found in the iresh waters of 
Carolina. 

ARGENTUM, wvMW. See Msbcubt. 

ARGIL. See Alukiita. 

ARGONAUTA, in natural history, a 
genus of worms, of the order Testacea. 
Animal a sepia or clio ; shell univalve, 
spiral, involute membranaceous, one cell- 
ed. There are five species. A. ar^ has 
t^ie keel or ridge of the shell slightly 
toothed on each side ; it inhabits the Me- 
diterranean and Indian oceans, and is the 
famous nautilus, supposed, in the early 
ages of society, to nave first taught men 
the use of s£uls. When it means to sail 
it discharges a quantity of water, by which 
it is made lighter than the sea, and rising 
to the surface, erects its arms, and throws 
out a membrane between them, by which 
means it is driven forwards like a vessel 
under siul ; two of the arms it hang^ over 
the shell, to serve as oars or a rudder. 
The shell is white or yellowish, with 
smooth or knotty strix or ribs, which are 
sometimes forked ; the keel is generally 
brownish. 

ARGOPHYIXUM, in botany, a genus 
.of the Pentandria Monogynia class and 
order. Calyx five- cleft, superior ; corol. 
five-petalled ; nectary pyramidal, five- 
angled, as long as the corol ; cansule 



three-celled, many seeded : found in Ney 
Caledonia. 

ARGUMENT, in rhetoric and logic, an 
inference drawn from premises, the truth 
of which is indisputable, or at least highly 
probable. 

The arguments of orators receive par- 
ticular denominations, according to the 
topics from whence they are derived: 
thus, we meet with arguments from af- 
fection, which interest the passions of the 
person to whom they are addressed ; also 
with the arguments a tutoy ad ignaviam^ 
ob imiidia, &c. 

In reasoning, Mr. Locke observes, that 
men ordinarily use four sorts of argu- 
ments. The ftrst is, to allege the opinions 
of men, whose parts and learning, emi- 
nency, power, or some other cause, has 
^ined a name, and settled their reputa- 
tion in the common esteem, with some 
kind of authority; this may be called ar^. 
mentum adverecuTuUam. Secondly, another 
way is, to require the adversaries to admit 
what they allege as a proof, or to assign 
a better; this he calls argumentum ad 
ignorantiam^ A third way is, to press a 
man with consequences, drawn from his 
own principles or concessions; this is 
known by the name of argumenUtm ad ho- 
minem. Fourthly, the using proofs drawn 
from any of the foundations of knowledge 
or probability ; this he calls argumentum. 
ad Judicium ; and observes, that it is the 
only one of all the four that brings true 
instruction with it, and advances us in our 
way to knowledge. For, 1. It argues not 
another man's opinion to be right, be- 
cause I, out of respect, or any other con- . 
sideration, but that of conviction, will not 
contradict him. 2. It proves not another 
man to be in the right way, nor that I 
ought to take the same with him because 
I know not a better. 3. Nor does it fol- 
low that another man is in the right way, 
because he has shewn me that I am in 
the wrong ; this may dispose me, per- 
haps, for the reception of truth, but helps 
me not to it; that must come from proofs 
and arguments, and light arising from the 
nature of things themselves, not from my 
shamefacedness, ignorance, or error. See 
the articles Rsasgit and Reasoning. 

AaouKsirr, in astronomy, denotes a 
known arch, by means of which we seek 
another one unknown. 

The argument of the moon's latitude is 
her distance from the node ; and the ar- 
gument of inclination is an arch of a pla- 
net's orbit, intercepted between the as- 
cending node and the place of the planet 
from the sun, numbered according tp the 
succession of the signs. 
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AftGYTHAMNIA, in botany, a genus 
of plants of the Monoecia Tetrandria class 
and order. Essen, char, male calyx four- 
leared ; petals four : female calyx five- 
leaved ; no corol ; three styles forked ; 
capsule^ three celled : seeds solitaty. 
There is but a single species^ a shrub, 
found in Jamaica, with a whitish bark; 
leaves oval; flowers axillary, on very 
short peduncles. 

ARIANS, a denomination of Christians 
that take their name from Arius, a pres- 
byter of Alexandria, who flourished in the 
year 315. The propagation of this doc- 
trine was the occasion of the celebrated 
council of Nice by Constantine, in the 
year 325. Arius acknowleged Christ to 
be God, in a subordinate sense, and con- 
sidered his death to be a propitiation for 
sin The Arians acknowledge, that the 
Son was the word, though they deny its 
being eternal, contending only that it had 
been created prior to all other beings. 
They maintain that Christ is not the eter- 
nal God ; but, in opposition to the Uni- 
tarians, they contend for his pre-exist- 
ence, a doctrine which they found on 
various passages of scripture, particularly 
these two, " before Abraham was I am ;" 
and "glorify me with the glory which I 
had with thee before the world was." 
Arians differ among themselves as to the 
extent of the doctrine. Some of them be- 
lieve Christ to have been the Creator of 
the world, and on that account has a claim 
to religious worship ; others admit of his 
pre-existence simply. Hence the appel- 
lations high and low Arians. Dr. Clarke, 
Rector t)f St. James, in his " Scripture 
Doctrine of the Trinity ;'» Mr. Heniy 
Taylor, Vicar of Portsmouth, in a wort 
entitled •* Ben Mordicai's Apology;" 
Mr. Tomkins, in his « Mediator ;" and 
Mr. Hopkins, in his *• Appeal to the Com- 
mon Sense of all Christian People ;" have 
been deemed among the most able advo- 
cates of Arianism. Dr. Price has been 
one of the last writers in behalf of this 
doctrine: in his sermons ** On the Chris- 
tian Doctrine" will be found an able de- 
fence of low Arianism. See also a tract 
published in 1805, by Basanistes. 

ARIES, in astronomy, a constellation of 
fixed stars, drawn on the globe in the 
figure of a ram. It is the first of the 
twelve signs of the zodiac, from which a 
twelfth part of the ecliptic takes its de- 
nomination. It is marked thus op, and 
consists of sixty-six stars. 

ARISH, a long measure used in Persia, 
containing 3197 English feet. 

ARISTA, among botanists, a long 



needle-like beard, which stands out from 
the husk of a grain of com, grass, fee. 

ARISTARCHUS, in biography, a cele- 
brated Greek philosopher and astrono- 
mer, and a native of the city of Samos ; 
but at what period he flourished is not 
certain. It must have been before tlie 
time of Archimedes, as some parts of his 
writings and opinions are cited by that 
author.. He held the doctrine of Pytha- 
goras as to the system of the world, but* 
whether he lived before or aflcr him is 
not known. He maintained that the sun 
and stars were fixed in the heavens, and 
that the earth moved in a circle about 
the sun, at the same time that it revolved 
about its own axis. He determined, that, 
the annual orbit of the earth, compared 
with the distance of the fixed stars, is but 
as a point For these his opinions, which 
time has proved to be undeniably true, 
he was censured by his contemporaries, 
some of whom went about to prove that 
Greece ought to have punished Aris- 
tarchus for his heresy. This philosopher 
invented a peculiar kind of sun-dial, men- 
tioned by Vitnivius. There is now extant 
only a treatise upon the magnitude and 
distance of the sun and moon, which was 
translated into the Latin, and comment- 
ed upon by Commandine, who published 
it, with Pappus's explanations, in 1572. 

ARISTEA, in botany, a genus of plants 
of the Triandria Monogynia class and or- 
der. Petals six; style declined: stigma 
funnel form, gaping; capsule inferior, 
many-seeded. There is but one species : 
a Cape plant ; low ; leaves veined an4 
narrow ; flowers in downy heads. 

ARISTIDA, in botany, a genus of the 
Triandria Dif;ynia class of plants, thee a- 
lyx of which is a bivalve tubulated glume, 
of the length of the corolla ; the corolla 
is a glume of one valve, opening long-i- 
tudinally, hairy at the base, and terminat- 
ed by three sub-equal patulous aristae ; 
the fruit is a connivent glume, contain- 
ing a naked filiform single seed, of the 
length of the corolla. There are ten 
species. 

ARISTOCRACY,aform of government, 
where the supreme power is vested in 
the principal persons of the state, either 
on account of their nobility, or their ca- 
pacity and probity. 

Aristocracies, says Archdeacon Paley, 
are of two kinds; first, where the power 
of the nobility belongs to them in their 
collective capacity alone ; that is, where, 
although the government reside in an as- 
sembly of the order, yet the members of 
the assembly, separately and individually, 
posset no authority or privilege beyond 
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the rest of the community; such is the 
case in the constitution of Venice. Se- 
condly^ where the nobles are several^ in- 
vested with great personal power and im- 
munities, and where the power of the 
senate is little more than the aggregpite 
power pf the individuals who compose it; 
such was the case in the constitution of 
Poland. Of these two forms of govern- 
ment, the first is more tolerable than the 
last ; for although many, or even all, the 
members of a senate should be so pro- 
fligate, as to abuse the authorit^r of Uieir 
stations in the prosecution of private de- 
signs, yet, whdst aH were not under a 
temptation to the same injustice, and hav- 
ing the same end to jgain, it would still 
be difficult to obtain the consent of a ma- 
jority to any specific act of oppression, 
which the iniquity of an indiviaual might 
prompt him to propose : or, if the will 
were the same, the power is more confin- 
ed ; one tj^rant, whether the tyranny re- 
side in a single person, or a senate, can- 
not exercise oppression in so many places 
at the same time, as may be carried on 
by the dominion of a numerous nobility 
over their respective vassals and depend- 
dents. Of all species of domination, this 
is the most odious ; the freedom and sa- 
tisfaction of private life are more restrain- 
ed and harassed by it, than by the most 
vexatious laws, or even by the lawless 
will of an arbitrary monarch, from whose 
knowledge, and from whose injustice, 
the greatest part of his subjects are re- 
moved by their distance, or concealed by 
their obscurity. An aristocracy of this 
kind has been productive, in several in- 
stances, of disastrous revolutions, and the 
people have concurred with the reigning 
prince in exchanging their condition for 
the miseries of despotism. This was the 
case in Denmark about the middle of the 
seventeenth century, and more lately in 
Sweden. In England, also, the people 
beheld the depression of the barons, un- 
der the house of Tudor, with satisfaction, 
although they saw the crown acquiring' 
thereby a power, which no limitations, 
provided at that time by the constitution, 
were likely to confine. 

From such events this lesson may be 
drawn: ♦• That a mixed government, 
which admits a patrician order into the 
constitution, ought to circumscribe the 
personal privileges of the nobility, espe- 
cially claims of hereditary jurisdiction and 
local authority, with a jealousy equal to 
the solicitude with which it provides for 
its own preservation." Paley's Princ. of 
Pliilos. 
ARISTOLOCHIA, in botany, birih-wfrt. 



a genus of plants of the Gynaodria Hex 
andria class and order. Stigmata six ; 
no calyx; corol one petalled, tubular, 
tongue shaped ; capsule inferior, six-cell- 
ed. There are 27 species, most foreign. 

ARISTOTELIA, a genus of the Dode- 
candria Monogynia class and order : ca- 
lyx five-leaved ; petals five; style-three- 
cleft ; berry three-celled, with two seeds 
in each. One species, found in Chili, a 
shrub, leaves ever-green; flowers white 
in axillary racemes. 

ARISTOTELIAN, something relating 
to Aristotle : thus we read of the Aristo- 
telian philosophy, school^ &c. See Px&i- 

PATKTICS. 

ARITHMETIC, the artof numbering ; 
or, that paK of mathematics which consi- 
ders the powers and properties of num- 
hers, and teaches 'how to compute or 
calculate truly, and with expedition and 
ease. By some authors it is also defined 
the science of discreet quantity. It con- 
sists chiefly in the four great rules or 
operations of Addition, Subtraction, Mul- 
tiplication, and Division. Concerning the 
origin and invention of arithmetic we have . 
veiy littie information : history fixes ne'h- 
ther the author nor the time. Some 
knowledge, however, of numbers must 
have existed in the earliest ages of man<> 
kind. This knowledge would be sug- 
gested to them, whenever they opened 
their eyes, by their own fingers, and by 
their flocks and herds, and by the variety 
of objects that surrounded them. At 
first, indeed, their powers of numeration 
would be of very limited extent ; and be- 
fore the art of writing was invented, it 
must have depended on memoiy, or on 
such artificial helps as might most easily 
be obtained. To their ten fingers they 
would, without doubt, have recourse in 
the first instance; and hence they would 
be naturally led to distribute numbers 
into periods, each of which consisted of 
ten units. This practice was common 
among all nations, the ancient Chinese, 
and an obscure people mentioned by 
Aristotle, excepted. But though some 
kjind of computation must have com- 
menced at a very early period, the intro- 
duction of arithmetic as a science,andthe 
improvments it underwent, must, in a 
great degree, depend upon the introduc- 
tion and establishment of commerce , and 
as commerce was gradually extended and 
improved, and otJier sciences were dis- 
covered and cultivated, arithmetic would 
be improved likewise. It is therefore 
probable, that if it was not of Tyrian in- 
vention,it must have been much indebted 
to the Phoenicians or I'yrians. Proclus^ 
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, indeed, in his commentary on the first 
book of Euclid, says that the Phoenicians^ 
by reason of their traffic and commerce, 
were the first inventors of arithmetic ; 
and Strabo also informs us, that in his 
time it was attributed to the Phoenicians. 
Others have traced the origin of this art 
to Egypt ; and it has been a general opi- 
nion, sanctioned by the authorities of So- 
crates and Plato, that Theut or Thot was 
t^ie inventer of numbers; that from hence 
the Greeks adopted the idea of ascribing 
to their Mercury, corresponding to the 
Egyptian Theut or Hermes, the superin- 
tendence of commerce and arithmetic. 
"With the Egyptians we ought also to as- 
sociate the Chaldeans, whose astronomi- 
cal disquisitions and discoveries, in which 
they took the lead, required a considera- 
ble acquaintance with arithmetic. From 
Asia it passed into Egypt, as Josephus 
says, by means of Abrsiiam. Here it was 
gpreatly cultivated and improved; inso- 
much, that a large part of the Egyptian 
philosophy and theology seems to have 
turned altogether upon numbers. Kirch- 
er shews, that the Egyptians explained 
every thing by numbers; Pythagoras 
himself affirming, that the nature of num- 
bers pervades the whole universe, and 
that (the knowledge of numbers is the 
knowledge of the Deity. From Egypt 
arithmetic was transmitted to the Greeks 
by Pythagoras and his followers; and 
among them it was the subject of particu- 
lar attention, as we perceive in the wri- 
tings of Euclid, Archimedes, and others ; 
with the improvements derived from 
them, it passed to the Romans, and from 
them it came to us. The ancient arith- 
metic was very different from that of the 
niodems in various respects, and particu- 
larly in the method of notation. The In- 
dians are at this time very expert in com- 
puting, by means of their fingers, without 
the use of pen and ink; and the natives 
of Peru, by the different arrangements 
of their grains of maze, surpass the Euro- 
pean, aided by all his rules, with regard 
both to accuracy and dispatch. The He- 
brews and Greeks, however, at a very 
early period, and after them also the Ro- 
mans, had recourse to the letters of their 
alphabet for the representation of num- 
bers. The Greeks, in particular, had two 
diflferent methods : the first resembled 
that of the Romans, which is sufficiently 
known, as it is still used for distinguish- 
ing the chapters and sections of books, 
dates, &c. They afterwards had a better 
method, in which the first nine letters of 
the alphabet represented the first num- 
l>ersfrom 1 to 9, and the next nine let- 



ters represented any number of tens, 
from 1 to 9, that is, 10, 20, &c. to 90. 
Any number of hundreds the}- expressed 
by other letters, supplying what they 
wanted by some other marks, or charac- 
ters : and in this order they proceeded, 
using the same letters again, with diflTer- 
ent marks to express thousands, tens of 
thousands, hundreds of thousands, &c. ; 
thus approaching very near to the more 
perfect decuple scale of progression used 
by the Arabians, who acknowledge, SJt 
some have said,tbat they received it from 
the Indians. Archimedes, also, in his 
'' Arenarius," used a particular scale and 
notation of his own. In the Second cen- 
tury of the Christian era, Ptolemy is sup- 
posed to have invented the sexagesimal 
numeration and notation, and this method 
is still used by astronomers and others, 
for the subdivisions of the degrees of cir- 
cles. These several modes of notation, 
above recited, were so operose and in- 
convenient, that they limited the extent, 
and restrained the progress of arithmetic, 
80 that it was applicable, with great diffi- 
culty and embarrassment, to the other 
sciences, which required its assistance. 
The Greeks, if we except Euclid, who in 
his elements furnished many plain and 
useful properties of numbers, and Archi- 
medes in his Arenarius, contributed little 
to the advancement of this science to- 
wards perfection. From Boethius we 
learn, tnat some Pythagoreans had in- 
vented and employed, in their calcula- 
tions, nine particular characters, whilst 
others used the ordinary signs, namely,, 
the letters of the alphabet. These cha- 
racters he calls apices; and they are said 
greatly to resemble the ancient Arabic 
characters, which circumstance suggests 
a suspicion of their authenticity. Indeed, 
the MSS. of Boethius, in which these 
characters, resembling those of the Ara- 
bian arithmetic, are found, not being more 
ancient than three or four centuries, con- 
firm the opinion that they are the works 
of a copyist. Upon the whole, this trea- 
tise of Boethius does not warrant our re- 
jecting the commonly received system 
with regard to the origin of our arithme- 
tic ; but if we suppose that the Arabians 
derived their knowledge of it from the 
Indians, it is more probable that it was 
one of the inventions which Pytiiagoras 
spread among the Indians, than that 
those persons should have obtained it 
from the Greeks. 

The introduction of the Arabian or In- 
dian notation into Burope,about the tenth 
century, made a material alteration in the 
state of arithmetic ; and this, indeed, wa» 
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•neofthe greatest improvemeRts which 
this science had received since the first 
discovery of it. This method of notation, 
now universally used, was probably de- 
rived originally from the Indians by the 
Arabians, and not, as some have supposed, 
from the Greeks ; and it was brought 
from the Arabians into Spain by the 
Moors or Saracens, in the tenth century. 
Gerbert, who was afterwards Pope, un- 
der the name of Silvester II. and who 
died in the year 1003, brought this nota- 
tion from the Moors of Spain into France, 
long before the time of his death, or, as. 
some think, about the year 960 ; and it 
was known amon^us in Britain, as Dr. 
Wallishas shewn, m the beginning of the 
eleventh century, ifnot somewhat sooner. 
As literature and science advanced in 
Europe, the knowledge of numbers was 
also extended, and the writers in this art 
were very much multiplied. The next 
considerable improvement in this branch 
of science, after the introduction of the 
numeral figures of the Arabians or In- 
dians, was that of decimal parts, for 
which we are indebted to Regiomonta- 
nus; who, about the year 1464, in his 
book of ** Triangular Canons," set aside 
the sexagesimal subdivisions, and divided 
the radius into 60,006,000 parts; but af- 
terwards he altogether waved the ancient 
^livision into 60, and divided the nuiius 
into 10,000,000 parts; so that if the radius 
be denoted by 1, the sines will be ex- 
pressed by so many places of decimal 
fractions as the cyphers following 1. This 
seems to have been the first intn>duction 
of decimal parts. To Dr. Wallis we are 
principallj^ indebted for our knowledge 
of circulating decimals, and also for the 
arithmetic or infinites. The last, and per- 
haps, with regard to its extensive applica- 
tion and use, the g^atest improvement 
which the art of computation ever re- 
ceived, was that of logarithms, which we 
owe to Baron Neper or Napier, and Mr, 
Henry Briggs. See Looaritbhs. 

Arithmetic, theoreHcal, is the science 
•f the properties, relations, &c. of num- 
bers, considered abstractedly, with the 
reasons and demonstrations of the several 
rules. Euclid furnishes a dieoretical 
arithmetic, in the seventh, eighth, and 
ninth books of his elements. 

Arithmetic, practical, is the art of 
numbering or computing; that is, from 
certain numbers given, of finding certain 
others whose relation to the former is 
known. As, if two numbers, 10 and 5, 
are given, and we are to find their sum, 
which is 15, their difference 5, their pro- 
d^ct SO, their quotient 3. 



Themethodof performing these ope- 
rations generally we shall now proceed to 
shew, reserving for the alphabetical ar- 
rangement those articles, which, though 
dependent on the first four rules, do not 
necessarily make a fundamental part of 
arithmetic. 

ADDITION. 

Addition is that operation by which we 
find the amount of two or more numbers. 
The method of doing tliisin simple cases 
is Qbvious, as soon as the meaning of 
number is known, and admits of no illus- 
tration. A young learner will begin at 
one of the numbers, and reckon up as 
many units separately as there are in the 
other, and practice will enable him to do 
it at .once. It is impossible, strictly speak- 
ing, to add more than two numbers at a 
time. We must first find the sum of the 
first and second, then we add the third 
to that number, and-so on. However, as 
the several sums obtained are easily re- 
tained in the memory, it is neither neces- 
sary nor usual to mark them down. 
When the numbers consist of more figures 
than one, we add the units together, the 
tens together, and so on! But if the sum 
of the units exceed ten, or contain ten 
several times, we add the number of tens 
it contains to the next column, and only 
set down the number of units that are 
over. In like manner we carry the tens 
of every column to the next higher. And 
the reason of this is obvious from the va- 
lue of the places ; since an unit in any 
higher places signifies the same thing ts 
ten in the place immediately lower. 

Jiule. Write the numbers distinctly, 
units under units, tens under tens, and so 
on. Then reckon the amount of the right- 
hand column ; if it be under ten, mark it 
down : if it exceed ten, mark the units 
onl^, and carry the tens to the next place. 
In like manner carry the tens of each co- 
lumn to the next, and mark down the full 
sum of the left-hand column. 

Ex, 1. Ex. 2. Ex. 3. 

432 1046r530 457974683217 
215 37604 2919792935 

394 63254942 47374859621 

260 43219 24354642 

409 856757 925572199991 
245 2941275 473214 

132 459 499299447325 

694 41210864 10049431 

317 52321975 41 

492 4686 5498936009 

243 43264353 943948999274 

Ans.3833 
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Ab it U of great cmiteqaence in busi- 
ness to perform addition readily and ex- 
actly, the learner ought to practise it tUl 
it become quite familiar. If the leamcr 
can readily add any two ^gits, he wiU 
soon add a digit to a lugher number with 
equal ease. It is only to add the unit 
place of that number to the digit, and if 
it exceed ten, it raises the amount accord- 
ingfy . Thus, because 8 and 6 are 14> 48 
and 6 are 54. It will be proper to mark 
down under thp sums of each columi^ in 
at small hand, the figure that is carried to 
the next column. This prevents the trou- 
ble of going over the whole operaUon 
again, in case of interruption or mistake. 
If you want to keep the account clean, 
mark down the sum and figure you carry 
on a separate paper, and after revising 
Uiem, transcribe the sum only. Alter 
some practice, we ought to acquire the 
habit of adding two or more figures at 
one glance. This is particularly useful 
when two figures which amount to 10, as 
6 and 4, or 7 and 3, stand together m the 
column. Every operation in arithmetic 
ouffht to be revised, to prevent mistakes; 
and as one is apt to faU into the same 
mistake if he revise it in the same man- 
ner he performed it, it isproper either to 
alter the order, or else to trace back the 
steps by which the operation advanced, 
which will lead us at last to the number 
we began with. When the given number 
consisU of articles of different v^ue, as 
pounds, shillings, and pence, or the like, 
winch are called different denominations, 
the operations in arithmetic must be re- 
ffulatec by the value of the articles. We 
shall g' /e here a few of the most useful 
tables l^r the learner's information, re- 
ferring for other information to the arU-. 
cles, MEASuaas, Weights, &c. 

I. STXBLMrO MOHET. 

4 Farthings = 1 penny, marked d, 
12 Pence = 1 shilling, *. 
20 Shillings = 1 pound, Xr. 

II. TBOT WEIGHT. 

24 Grains = 1 pennyweight, dwU 
20 Pennyweights =c 1 ounce, oar. 
12 Ounces =» 1 pound, lb. 

III. AVOIBBITPOIS WEIGHT. 

16 Drams ass 1 ounce, oz. 
16 Ounces = 1 pound, /6. 
28 Pounds = 1 quarter, yr. 
4 Quarters = 1 hundred weight, C. 
20 Hundred weight = 1 ton. T. 



IT. BirOLISH SET XSASVAt. 

2 Pints s 1 quart 
4 Quarts ssgsUon. 
2 Gallons as 1 peck. 
4 Pecks si bushel. 
8 Bushels ss 1 quarter. 

v. LOVG XBA.StfBE. 

12 Inches = 1 foot 

3 Feet « 1 yard. 
5i Yards =a I pole. 
40 Poles SB 1 turiong. 

8 Furlongs rs; 1 mile. 

3 Miles s 1 league. 

VI. ENGLISH LAVD XBASUnE. 

30 J Square yards s=s 1 pole or perch. 
40 Poles s 1 rood. 
4 Roods = 1 acre. 

ril. CLOTii> HCXASUBE. 

1\ Inches « 1 nail. 
4 Nails =1 quarter. 

4 Quarters = 1 yard. 

5 Quarters ss= 1 English ell. 

Rule for Compound AddiiUm. Arrange 
like quantities under like, and carry ac- 
cording to the value of the higher place. 
When you add a denomination which 
contains more columns than one, and 
from which you carry to the higher by 20, 
30, OP any even number of tens, first add 
the units of that column and mark down 
their sum, carrying the tens to the next 
column ; then add the tens, and cany to 
the higher denomination, by the numbe* 
of tens that it contains of the lower. For 
example, in adding shillings, carry by 10 
from the units to the tens, and by 2 from 
the tens to the pounds. If you do not 
carry by an even number of tens, first 
find the complete sum of the lower deno- 
mination, then enquire how many of the 
higher that sum contains, and carry ac- 
cordingly, and mark the remainder, if any, 
under the column. For example, if the 
sum of column of pence be 43, which is 
three shillings and seven pence, mark 7 
under the pence column, and carry 3 tf 
that of the shillings. 

Examples in sterUnff Money. 



L, 8. d. 

215.. 3. .9 

172.. 18.. 4 

645 .. 7. .7 

737 .. 2 .. 3 

35.. 3.. 9 

9.. 0..7 

1814.. 16.. 3 



L. •. d. 

169 ..16 ..10 

36.. 12.. 9# 

54.. 7.. 6 

30.. 0.. U 

7« 19.. 6 

707. » 19.. 11 

1006 .16.. 8 
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T, 


C. 


qr. 


/». 


— , 


.14. 


. 1 . 


.16 


2. 


. 18 . 1 . 


.16 


- . 


. 1. 


. 2 


..27 


3.1. 


, - , 


,.10 


- .. 


.17. 


. 2 , 


..24 


- ., 


.15. 


. 3 . 


..18 


4.. 


6. 


. - . 


.. 5 



12 .. 15 .. 1 
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T. C. yr. 


IK 


6 .. 3 .. - . 


.19 


5 .. 7 .. 3 . 


.26 


3 .. 2 - 2 . 


,. — 


4 .. 3.1. 


.10 


- . 18 .. 1 . 


..12 


1 .. 1 .. 1 . 


. 1 


5 . 3 .. - . 


. 7 



APOTBBCAEIXS WXIftBT. 



«^ 1 3 9 » i 


.?. 


9 flrr. 


17 .. fo .. 7 .. I 7 . r. 


. .. 12 


9 .. 5 .. 2 .. 2 3 .. 1 . 


.7. 


. 1 .. 17 


27 ,. 11 .. 1 .. 2 9 .. 10 . 


. 2 . 


. .. 14 


9 .. 5 .. 6 « 1 7 .. 5 . 


.7. 


. 1 .. 15 



37 .. 10 .. 5 .. 2 3 « 9 .. 5 . 2 .. 13 

25 .. 19 .. 2 .. 19 49 ..7.0 7 .. 1 .. 4 .. 4 .. 18 



Exampleafir Pracike. 

MOirXT. 

£. t. d. L. 8. d. L. 8» d, 

2S7 .. 1..5J 525..2..4i 21.. 14.. 7i 

734.. 3..7J 179 ..3. .5 75 .. 16 .. 

595.. 5.. 3 250..4..7i 79.. 2 .. 4 J 

152.. 14..7J 975 ..3. .5* 57.. 16.5* 

207.. 5. .4 354.. 5. .7 26 .. 13 .. 8J 

798 ..16,. 7 j 379.,4..5j 54.. 2 . 7 





CLOTH 


XXASVBB. 






yd. 


or. n. 


EE. 


or. 


n. 


135 . 


. 3 .. 3 


272 . 2 ., 


. 1 


70 . 


. 2 .. 2 


152 . 


. 1 .. 


. 2 


95 . 


.. 3 .. 


79 . 


. .. 


. 1 


179. 


. 1 .. 3 


156 . 


.2 .. 


. 


26 . 


. .. 1 


79 . 


.3 .. 


1 


279 . 


. 2 .. 1 


154 . 


. 2 . 


. 1 



«. d. L, 



d. JL », d. 



JJ0N9 KSABUBE. 



127^4..7i 261..17..U 31.. 1 .. IJ 

525.. 3. .5 379 ..13 ..5 75 .. 13 .. 1 y* fi^- »»• *«»•• 

271..()..5 257..16..7J 39.. 19..6J 225 .. 1 . 9 .. 1 

542 .. 9 .. 1 184 .. 13 .. 5 97 .. 17 .. 3* ^71 .. .. 3 .. 2 

379..4..3J 725.. 2 , 3 J 36 .. 13 .. 5 52 .. 2 . 3 .. 2 

215 .. 5 .. 8i 359 .. 6..3 24 .. 16 . 3i 397 .. .. 10 .. 1 

^ 154 .. 2 .. 7 .. 2 

' 137 .. 1 . 4 .. 1 



lea. m. fur* p, 

72 .. 2 .. 1 .. 19 

1 .. 7 .. 22 

2 .. 5 . 31 
. . 6 .. 12 
. 1 . 6 .. 17 

.. 5 .. 21 



27 
35 
79 
51 
72 





TBOT 


WBIGHT. 






Vb. 


OX, dwt. 


lb. 9X. 


dvt. 


,^- 


7 .. 


1 . 2 


5 .. 2 . 


. 15 . 


. 22 


3 .. 


2 .. 17 


3 . 11 . 


. 17 . 


. 14 


5 .. 


1 . 15 


3.7. 


. 15 . 


. 19 


7 .. 


10 .. 11 


9 .. 1 . 


. 13 . 


. 21 


2 .. 


7-13 


3 .. 9 . 


. 7 . 


. 23 


:3 .. 


11 .. 16 


5 .. 2 .. 


15 .. 


17 



I^irj) XXAVVBX. 



a. r. p, 
726 .. 1 .. 31 
219 .. 2 .. 17 

1455 .. 3 .. 14 
897 .. 1 .. 21 

1195 .. 2 . 14 



n. 
1232 

327 

131 
1219 

459 



f4 

19 

15 

. 18 



2 .. 17 



ATOIBDTJF0I8 WNBBT, 








WIKE 


lt£i.8UBI. 




lb. OZ. dr. 


/. cwt. qr. 


lb. 


hhds. 


gal 


qU. 


T.' hhde. 


gal. qU. 


152 .. 13 .. 15 


7 .. 17 .. 2 . 


. 12 


31 . 


. 57 


M 1 


14 .. 3 .. 


27 .. 2 


272 .. 14 .. 10 


5 .. 5^3. 


. 14 


97 .. 


, 18 


..2 


19 .. 2 .. 


56 ..Z 


303 .. 15 .. 11 


2 .. 4 .. 1 . 


. 17 


76.. 


. 13 


.. 1 


17 .. . 


39 .. 2 


255 .. 10 .. 4 


3 .. 18 .. 2 . 


. 19 


SS .. 


46 . 


.2 


75 .. 2 .. 


16 .. 1 


173 .. 6 .. 2 


7 .. 9.3. 


. 20 


87 . 


. 38 


..3 


54 .. 1 .. 


19 .. 2 


625 .. 13 .. 13 


8 .. 5 .. 1 . 


. 24 


55 . 


. 17 . 


.. 1 


97 .. 3 .. 


54 .. 3 






VOL. II. 






B 











Digitized by VjOOQ IC 



ARITHMETIC. 



▲LE Airs BUB XEA8VBS. 



A.B, 


fir. 


,^ah 


hhds. 


iral. 


qr. 


25 


..2 


- 7 


76 . 


. 51 . 


. 2 


17 


.. 3 . 


.. 5 


57 . 


. 3 . 


. 3 


96 . 


.. 2 . 


.. 6 


97 . 


. 27 . 


. 3 


75 . 


. 1 . 


. 4 


22 ., 


. 17 . 


. 2 


96 . 


.3 . 


. 7 


32 . 


. 19 . 


. 3 


75 . 


. . 


. 5 


55 .. 


. 38 . 


. 3 



DRY HXASIJItX. 



cb. bu. 


pks. 


huts, vfeya. qU. 


bu, pks 


75 * 2 . 


.. 1 


38 .. 1 .. 4 . 


. 5 .. 3 


41 .. 24 


„ 1 


47 .. 1 .. 3 


.. 6 .. 2 


92 . 16 , 


.. 1 


62 .. .. 2 . 


.4.-3 


70 .. 13 


..2 


45 .. 1 .. 4 . 


. 3 .. 3 


54 .. 17 


.. 3 


78 . 1 .. 1 . 


. 2 .. 2 


79 .. 25 


.. 1 


29 .. 1 .. 3 , 


.. 6 .. 2 



we take h lesser humber from a greater, 
and find their, difference. It is exactly 
opposite to addition, and is performed by 
learners in a like manner, beginning at 
the grater, and reckoning downwards 
the units of the lesser. The greater is call- 
ed the minuend, and the lesser the subtra- 
hend. If any figure of the subtrahend 
be greater tiian the corresponding figure 
of the minuend, we add ten to that of the 
minuend, and, having found and marked 
the difference, we add one to the next 
place of the subtrahend. This is called 
borrowing ten! The reason will appear, 
if we consider that, when two numbers 
are equally increased by adding the same 
to botli, their difiPerence will not be alter- 
ed. When we proceed as directed above, 
we add ten to the minuend, and we like- 
wise add one to the higher place of the 
subtrahend, which is equal to ten of the 
lower place. 

Bule, — Subtract units from units, tens 
from tens, and so on. If any fieure of 
the subtrsihend be greater than the cor- 
responding one of the minuend, borrow 



w. 


d. 


h. 


w. 


d. 


h. 


m. 


sec. 


len. 




71 . 


,. 3 . 


. 11 


57 . 


,. 2 . 


. 15 , 


., 42 . 


.. 41 






51 . 


. 2 . 


. 9 


95 . 


. 3 . 


. 21 . 


,. 27 . 


.. 51 


Examples, 




76 


. 


. 21 


76 . 


. 


. 15 . 


. 37 


. 28 






95 


. 3 . 


. 21 


53 . 


. 9, . 


21 . 


, 42 . 


. 27 


Minuend . . . 173694 


738641 


79 . 


. 1 . 


. 15 


98 . 


.2 . 


. 18 . 


. 47. 


. 38 


Subtrahend . 21453 


379235 
359406 


















Remainder. . li5224i 



When one page will not contiun the 
whole account, we add the articles it con- 
tains, and write against their sum carried 
forward, and we begin the next page with 
the sum of the foregoing, writing against 
it brought forward. When the articles fill 
several pages, and their whole sum is 
known, which is the case in transcribing 
accounts, it is best to proceed in the fol- 
lowing manner : add the pages, placino" 
the sums in a separate paper : then add 
the sums, and if the amount of the whole 
be right, it only remains to find what 
number should be placed at the foot and 
top of the pages. For this purpose, re- 
peat the sum of the first page on the same 
line ; add the sums of the first and se- 
cond, placing the amount in a line with 
the second; to this add the sum of the 
third, placing the amount in a line with the 
third.' Proceed in the like manner witli 
the others ; and if the last sum corres- 
ponds with the amount of the page, it is 
right. These sums are transcribed at the 
foot of the respective' pages, and tops of 
the following ones. 

SUBTRACTION. 

Subtraction is the operation by whidi 



To prove subtraction, add the subtra- 
hend and remainder together ; if their 
sum be equal to the minuend, the account 
is right. Or subtract the remidhder from 
the minuend. If the difiTerence be equsd 
to the subtrahend, the account is right. 

Rule for Colhpound Subtraction. Place 
like denominations under like, and bor- 
row, when necessary, according to the 
value of the higher place. 



Examples, 



L, s. d, 

146 .. 3 .. 3 

58 .. 7 ..6 

87 .. 15 ..'9 



crwt, qr, lb. 

12 .. 3 .. 19 

4 .. 3 .. 24 

7 ..-3 .. 23 



Examples for Practice. 

TACT WEIGHT. 

lb, oz, dt. gr. lb. ox. dt. en\ 

Bought52 .. 1 .. 7 .. 2 7 .. 2 .. 2 .. 7 

Sold 39 .. ..15 .. 7 5 .. 7 .. 1 .. 5 
Unsold 
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ft. •£. dr. cxet qra. lb, T. cwt» grt* lb, 
35 .. 10 .. 5 35 .. 1 .. 21 21 - 1 .. 2 .. 7 
29 ^ 12 .. 7 25 .. 1 .. 10 9 .. 1 . 3 .. 5 



-5 ..^ « 1 ^ 9 .. f - 2 . 1 .. 13 
2 .. 5 ., 2 .. 1 5 .. 7 .. 3 .. 1 .. 18 



CLOTH UAStrBX. 



FE, qn, n, ydt. qrs. n. BE, grs. n. 
35 „ 2 .. 2 71 .. 1 .. 2 35 ^ 2 .. 1 
17 .. 2 .. 1 3 .. 2 .. 1 14 .. 3 .. 2 



LOjre Jf SAsuBs. 



yds, ft. in. bar, leag, mL fur. po. 

107 .. 2 .. 10 . 1 147 .. 2 . 6 .. 29 

78 . 2 .. 11 .. 2 58 .. 2 .. 7 .. 33 



LAITB XXASURE. 

a. r. p. a. r. p. 

175 ., 1 .. 27 325 . 2 .. 1 

59 .. .. 27 279 „ 3 .. 5 



WIKX XXASVKX. 



TIME. 

yra, mo. -nte, da, ho. min. se/c. 

79 .. 8 . 2 .. 4 34 .. 42 .. 45 

23 .. 9 .. 3 .. 5 19 .. 53 .. 47 



The reason for borrowing is the same 
as in simple subtraction. Thus in sub- 
tracting pence, we add 12 pence, when 
necessary, to the minuend, and at the next 
step we add one shilling to the subtra- 
hend. When there are two places in the 
same denomination, if the next hi^er 
contain exactly so many tens, it is best to 
9ubtract the units first, borrowing ten 
when necessary; and then subtract the 
tens, borrowing, if there is occasion, ac- 
cording to the number of tens in- the 
higher denomination. If the value of the 
higher denomination be not an even 
number of tens, subtract the units and 
tens at once, borrowing according to the 
value of the higher denomination. It is 
often necessary to place the sums in dif- 
ferent columns, in order to exhibit a clear 
view of what is required. For instance, 
if the values of several parcels of goods 
are to be added, and each parcel consists 
of several articles, the particular articles 
should be placed in an mner column, and 
the sum of each parcel extended to the 
outer column,' and the total added there. 
If any person be indebted an account, and 
has made some partial payments, the pay- 
ments must be placed in an inner column, 
and their sum extended under that of the 
account in the outer column, and sub- 
tracted there: the following exiunples 
will explain our meaning : 

i. a. d, 

Borrowed....55107 .. 15 .. 7 



hhd. gal. gts. pi. tun, hhd. 
47 .. 47 .. 2 . I 42 .. 2 . 
28 .. 59 . 3 .. 17 .. 3 .. 


gal, qta, 
. 37 .. 2 
. 49 . 3 


375 .. 

Pwd 259 .. 

at 359 .. 

different 523 .. 

times 274 .. 

325 .. 

Paid in aU 2118 .. 

Remains to pay 22989 ., 


5 . 

, 2 . 

13 . 

17 .< 

15 . 

16 ., 

. 7 . 
7 .. 


■Si 

■ Ti 


ALE AHD EXXm KSASVBE. 

AB, Jir, gal, BB. fir. goL hhd. 


gal. 09- 
.27 .. 1 
. 50 .. 2 


. s 


25 .. 1 .. 2 37 .. 2 . 1 27 .. 
21 .. 1 .. 5v 25 .. 1 .. 7 12 ., 


L. 8. 

JLentn....550156 .. 1 

171 .. 13 

Received 359 .. 15 

at 475 .. 13 

several 527 .. 15 

payments 272 .. 17 

150 .. — 


d. 
.. 6 

. 




SET KBASUBK. 

qu. bu, p, qu, bu. p. ch, 
72 .. 1 .. 2 65 .. 2 - 1 79 


bu. p. 
.. 3 .. 
.. 7 .. 1 




35 .. 2 .. 3 57 .. 2 .. 3 54 








* 
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MULTIPUCATION. 

Ixk multiplication two numbers are 
given, and it is required to find how 
much the first amounts to, when reckon- 
ed as many times as there are units in the 
second. Thus 8 multiplied by 5, or 5 
times 8, is 40. The given numbers (8 and 
5) are called fectors; the first (8) the 
multiplicand; the second (5) the multi- 
plier ; and the amount (40) the product. 
This operation is nothing else than addi- 
tion of the same number several times re- 
peated. If we mark 8 five times under 
each other, and add them, the sum is 40 : 
but as this kind of addition is of frequent 
and extensive use, in order to shorten the 
operation, we mark down the number 
only once, and conceive it to be repeated 
as often as there are units in the multipU* 
cr. For this purpose, the learner must 
be thoroughly acquainted with the follow- 
ing multiplication table, which is com« 
posed by adding each digit 12 times. 



tiplier only be under 13, we begin at the 
unit place, and multiply the figures in 
their order, carrying the ten« to the 
higher place, as in addition. 

Egctanple, 

76859 multiplied by 4 
4 



1 


2 


3 


~^ 


~1 


617 


1 


9 


10 


111 13 


2 


4 


6 


8 


10 


iiu 


16 


18 


20 


22 


24 


^ 


6 


9 


13 


15 


18:21; 


2i 


27 


30 


33 


35 


4 


S 


12 


Ifi 


20 


24r2e 


32 
40 


36 


40 


U 


48 


5 


10 


15 


20 


25 


30:35 


45 


50 


55 


60 


' 


13 


1*1 


24 30 


J6J? 


48 


54 


60 


66 
77 
88 


73 
84 
96 


r\u 


31 


28 35 


J2|;9 


56 


63 
72 


70 
80 


S16 


2433I40 


48 


56 


M 


9ll8 


27136 45 


54 


65 


72 


81 


90 


99 


108 


loiao 


30j40 jO' 


60 


70 


m 


90 


100 


no 


1^ 


1122 


3744,55 


66 


77; 


HE 


99 


110. 


121 


1^.2 


12 


24 


36M-m 


72 


u 


96 


m 


120 


133 


144 



In this table the multiplicand iigures 
are in the upper horizontal row; the 
multipliers are in the left hand column, 
and the products will be found under the 
multiplicand, and in the same row with 
the multiplier; thus 9 times 11 are 99; 
and 99 will be found in the column under 
the 11, and in the same horizontal row 
with the 9, among the multipliers. 

If both factors be under 12, the table 
exhibits the product at once. If the mul- 



Ans. 307436 

or, 76859 added 4 times. 
76859 
76859 
76859 
Ans. 307436 the same as before. 



If the multiplier be 10, we annex a cy- 
(>her to the multiplicand. If the multi- 
plier be 100, we annex Vko cyphers ; and 
so on. The reason is obvious, froni the 
use of cyphers in notation. If the multi- 
plier be any di^t, with one or more cy- 
phers on the right hand, we multiply by 
the figure, and annex an equal number of 
cyphers to the product. 

Thus, if it be required to multiply by 
60, we first multiply by 6, and then annex 
a cypher. It is tne same thing as to add 
the multiplicand 60 times ; and this might 
be done by writing the account at laree, 
dividing the column into 10 parts of 6 
lines, finding the sum of each part, and 
adding these ten sums together. If the 
multiplier consist of several significant 
figures, we multiply separately by each, 
and add the products. It is the same as 
if we divided a long account of Addition 
into parts corresponding to the figures of 
the multiplier. 

Example. 

To multiply 7329 by 365 

7329 7329 7329 

5 60 300 



36645 439740 2198700 

36645 ^ 5 times. 

439740 = 60 times. 

2198700 « 300 times. 

2675085 = 365 times. 



It is obvious that 5 times the multipli- 
cand added to 60 times, and to 300 times, 
the same must amount to the product re- 
quired. In practice, we place the pro- 
ducts at once under each other ; and as 
the cyphers arising from the higher placj^ 
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of the nrakiplier are lost in the addition, 
we omit them. Hence may be inferred 
the following 

Side. Place the multiplier under the 
multiplicand, and multiply the latter suc- 
cessively by tlie significapt figures of the 
former^ by placing the right-hand figure 
of each product under the figure ot the 
multiplier from which it arises; then add 
the product. 

Example. 
7329 93956 

365 8704 



by repeatinf» the operation, using the 
multipUerfor the multiplicand, and the 
multiplicand for the multiphej*. It may 
also, be proved by division, or by casting 
out the 9's ; of which afterwards : and an 
account, wrought by aii3r contraction, 
may be proved by performing the opera- 
tion at large, or by a different contraction. 
The following examples will serve to 
exei-cise a learner in this rule. 

1. Multiply 87945 by 2 



36645 
43974 
21987 

2675085 



875824 
657692 
751648 

817793024 



A number, which cannot be produced 
by the multiplication of two others, is 
called a prime number; as ^, 6,7, 11, 
and many others. A number, which may 
be produced by the multiphcation of two 
or more smaller ones, is called a compo- 
site number. For example, 27, which 
arises from the multiplication of 9 by 3; 
and these numbers (9 and 3) are called 
the component parts of 27. 

1. If the multiplier be a composite 
number, we may multiply successively 
by the component parts. 
Example. 
7638 by 45, or 5 times 9, 7638 

45 9 

38190 68742 

30552 5 



343710 



343710 



Because the second product is equal 
to five times the first, and the first is equal 
to nine times the multiplicand, it is obvi- 
ous that the second product must be five 
times nine, or forty-five tiroes as g^eat as 
the multiplicand. 

2. If the multiplier be 5, which is the 
htdf of 10, we may annex a cypher, tmd 
divide by 2. If it be ^^5, Which is the 
fourth part of 100, we may annex two 
cyphers, and divide by 4. Other con- 
tractions of the like kind will readily oc- 
cur to the learner. 

3. To multiply by 9, which is one less 
than 10, we may annex a cypher, and sub- 
tract the multiplicand from the number 
it composes. To multiply by 99,999, or 
any number of 9's, annex as many cy- 
phers, and subtract the multiplicand. 
The reason is obvious ; and a like rule 
may be found, though the unit place be 
difFerent from 9. Miutiplication is proved 



2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 



947321 by 

7914735 by 

49782147 by 

5721321 by 

4794321 by 

7654319 by 

3721478 by 

4783219 by 

4733218 by 

4783882 by 

, 2179929 by 

921577394 by 

217431473 by 

47314796 by 

217932173 by 

314731271 by 

4796427 by 

470621472 by 

479621473 by 

479632179 by 

473457896 by 

. 943446788 by 

49416739 by 

479327 by ___ 

4932149 by 3028 

473l2i4 by 3008 

49496 by 4009 

97213217 by 904 

'49321729 by 

4932920 by 

493679310 by 

7893470 by 

479379340 by 



4 

5 

6 

7 

8 

9 

11 

12 

21 

32 

84 

132 

144 

96 

121 

238 

432 

453 

473 

963 

987 

298 

403 



706 
720 
970 
760 
900 



COMPOUND MULTIPLICATION. 

1. If the multiplier do not exceed 12, 
the operation is performed at once, be- 
ginnin|^ at the lowest place, and carrying 
according to the value of the place. 



L. 8. 

13 .. 6 


Examples, 
d, cwU 
..7 12 . 
9 


.%' 


lb. 

. 8 

5 


119 .. 19 


.. 3 62 


. 3. 


.12 


Ji. JR. 

13 ..3 .. 


P. W. 
18 7 
6 


oz. 
. 5 

75" 


(hot. 
.. 9 
12 


83 . .. 


28 89 . 


. 8 
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n. If the multiplier be a composite 
number, whose component parts do not 
exceed 12, mttltiply first by one of these 
parts, then multiply the product by the 
other. Proceed in the same manner, if 
there be more than two. 



L. 
Ex, 1. 256 ., 

3074 . 


9. d. 

' 4..7iXby72«12x6 

12 
. 15 .. 6 

6 


Ans. 18448 . 


. 13 .. 


L. 

Ex. 2. 355 . 

4268. 


*. d. 
. 13 ..7JX 180 « 12X5X3 
12 

. 3..9 
5 


21340 . 
Ans. 64022 . 


. 18 .. 9 
3 
. 16 .. 3 • 



The component parts will answer in 
any order; it is best, however, when it 
can be done, to take them in such order 
as may clear off some of the lower places 
in the first multiplication, as is done in 
both the examples. The operation may 
be prorved by takings the component parts 
in a different order, or by. dividing the 
multiplier in a different manner. ■ 

III. If the multiplier be a prime num- 
ber, multiply first by the componte num- 
ber next lower, then by the difference, 
and add the products. 

L. s. d, 

X87«l2xr+S 



: 3 times. 



Ex, 576 - 


4 . 


■!r- 


6914 .. 


. 17 


.. 6 
7 


48404 .. 
1728 .. 


. 2 
. 14 


.. 6 
.. 4i 


ns. 50122 .. 


16. 


lOJ 



Here we multiply the given sum by 12 
and 7, because 12 X ?" » 84, the answer 
is 48404^ 2t. 6d. we then multiply the 
given sum by 3, which gives 1728/. 14». 
4^dL these sums added together give the 
true answer. 

IV. If there be a composite number a 
little larger than the multiplier, we may 
multiply by that number, and by the dif- 
ference, and subtract the second product 
from the first 

i. ». d. 
Ex, 3276 . 10 .. 4ix34B95x6— 2 
6 



23861 .. 


2 


„ 3 
6 


143166 .. 
7953 .. 


13 



.. 6 
.. 9 


Ans. 135213 .. 


12 


..9 



"We multiply the given sum by 6 and 
6, because 6 x 6 = 36 ; the answer is 
143166/. 139. 6d. we then multiply the 
sum by 2, and subtracting that product 
from the former, we g^t the true answer. 

V. If the multiplier be large, multiply 
by 10, and multiply the product again by 
10 ; by which means you obtain an hun- 
dred times the given number. If the 
multiplier exceed 1000, multiply by 10 
again, and continue it fiirther, if the multi- 
plier require it ; then multiply the given 
number by the unit place of the multi- 
plier; the first product by ten place, the 
second product by the hundred place, and 
soon. Add the products thus obtained 
together. 



Examples, Multiply 35/. 14t. S^d. by 4555. 



3S755 



JL, 8. d, 

178 .. 13 .. 6^ a 5 times. 



L, 9, d. 
35 .. 14 .. 8J X 5 1 
10 

357 .. 7 :. 1 X5: 

^ 10 

3575 . 10 ..10 X 5 = 17877 .. 14 .. 2 « 500 times. 

10 

143021 .. 13 .. 4 =: 4000 times. 



1786 .. 15 .. 5 



! 50 times. 



8 .. 4 X 4 : 



Ans. 162864 .. 16 .. Si s= 4555 times. 
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The following examples will furnish 
the learner with practice. 

1. 21 eUs of Holland, at*7«. ^d.per ell. 

w«7w. Z8 .. 1 .. lOJ. 

2. 35 firkins of butter, at 15*. 3}d. per 
firkin. Ans, L26 .. 15 .. 2i 

3. 75 W, of nutmegs, at 7». 2 jrf. ftcr /^. 

Jtna. i27 .. 2 .. 2i. 

4. 3ryardsoftabby,at9«.rrf./teryard. 

^w. il7 .. 14 .. 7. 

5. 97 cwt of cheese, at 1/. 5*. 3</. Acr 
cwt. jtna. il22 .. 9 .. 3. 

6. 43 dozen of candles, at 6». 4rf. Act 
doz. . .^b„. £13 .. 12 .. 4. 

7. 127 lb. of bohea tea, at 12*. 3dL >cr 
^- .Ai*. L77 .. 15 .. 9. 

8. 135 gallons ofrum, at 7*. 5dLAer gal- 
Jon- .^fi*. i50 .. 1 .. 3. 

9. 74 ella of diaper, at 1*. ^d,per ell. 

^71*. LS .. 1 .. 9. 
The use of multiplication is to compute 
the aznount of any number of equal arti- 
cles, either in respect of measure, weight, 
▼alue, or any other consideration. The 
multiplicand expresses how much is to 
be reckoned for each article, and the 
multiplier expresses how many times that 
IS to be reckoned. As the multiplier 
points out the number of articles to be 
added, it is always an abstract number, 
and has no reference to any vahie or mea- 
sure whatever. It is therefore quite im- 
proper to attempt the multiplication of 
fhilhngs by shillmgs, or to consider the 
multiplier as expressive of any denomi- 
nation. The roost common instances, in 
which the practice of this operation is 
required, are to find the amount of any 
number of parcels, to find the value of 
any number of articles, to find the weight 
or measure of a number of articles, &c. 
This computation for changing any sum 
of money, weight or measure, into a dif- 
ferent kind, is called Reduction. When 
the quantity given is expressed in diflTer- 
ent denominations, we reduce the highest 
to the next lower, and add thereto the 
given number of that denomination ; and 
proceed in like manner till we have re- 
duced it to the lowest denomination. . 

Ex. Reduce S^l 4*. 2hd, intofarthinn. 
58 .. 4 .. 2i * 

20 ' 

1164 s shUlinga in X58 .. 4. 
12 

13970 = pence in 1*58 ., 4 .. 2. 

4 

Ans.55882 ass farthings in Z58 .. 4 .. 2^ 



DIVISION.. 

In division two numbers are {^ren, and 
it is required to find how often the for- 
mer contuna the latter. Thus it may be 
asked how often 21 contains 7, and the 
answer is exactly 3 times. The former 

S'ven number (21) is called the dividend; 
e latter (7) tiie divisor ; and the num- 
ber required (3) the quotient. It fre- 
quentiy happens that the division cannot 
be completed exactly without fractions. 
Thus it may be askedy how often 8 is con* 
tained in 19 ? the answer is, twice, and 
the remiunder of 3. This operation con- 
sists in subtracting the divisor from the 
dividend, and again from the remainder, 
as often as it can be done, and reckoning 
the number of subtractions. As this ope- 
ration, performed at large, would be very 
tedious, when the quotient is a high num- 
ber, it is proper to shorten it by every 
convenient method ; and, for this purpose/ 
we may multiply the divisor by any num. 
ber^ whose product is not greater* than 
the dividend, and so subtract it twice or 
thrice, or oftener, at the same time. The 
best way is, to multiply it by the greatest 
number that does notnuse the product 
too high, and that number is also the 
quotient !Por example, to divide 45 b^ 
7, we inquire what is the ^atest multi- 
plier for 7, that does not give a product 
above 45 ; and we shall find that it is 6 ; 
and 6 times 7 is 42, which, subtracted 
from 45, leaves a remainder of 3. There- 
fore 7 may be subtracted 6 times (to m45i 
or, which is the same thing, 45 divided 
by 7, gives a quotient of 6, and a remain- 
der 013. If the divisor do not exceed 12, 
we readily find the highest multiplied 
that can be used from the multiplication 
table. If it exceed 12, we may try any 
multiplier that we think will, answer. If 
the product be greater than the dividend, 
the multiplier is too g^at ; and if the re- 
mainder, after the product is subtracted 
from the dividend, be ^eater than the 
divisor, the multiplier is too small. Iil 
either of these cases we must try another. 
But the attentive learner, after some prac- 
tice, will generally hit on the right multi- 
plier at first If the divisor be contained 
oftener than ten times in the dividend, 
the operation requires as many steps as 
there are figures in the quotient. For 
instance, if the quotient be gpreater than 
100, but less than 1000, it requires three 
steps, 
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Example, Divide 48764312 by 9. 

9)48764312 
An». 5418 i56— 8 rcmwiidcr. 

9 

Proof 48764312 



Example. 



Divide 87654213, by 987. 
087)87654213(88808 Quotient. 
7896 



tn this example, we say the 9's in 48, 5 
times and 3 over ; put down 5 and carry 
3, and say 9's in 37, 4 times and 1 over; 
put down 4 and cany 1 ; 9's in 16, 1 and 
7 over ; and so on to the end ; there is 8 
over as a remainder. The proof is ob- 
tained by multiplying^ the quotient by the 
divisor, and takmg in the remainder: 
this is called *• Short Division," of which 
we give for practice the following exam- 
ples. 



1. 


Divide 4732157 by 2 


2. 


. . 342351742 by 3 


3. 


. . 435234174 by 4 


4. 


. . 49491244 by 5 


5. 


. . 94942484 by 6 


6. 


. . 4434983 by 7 


7. 


. . 994357971 by 8 


8. 


. . 449246812 by 9 


9. 


. . 557779991 by 11 


10. 


. . 665594765 by 12 



The second part of this rule is called 
"Long Division," for the practice of 
which we give these directions. 

Count the same number of figures on 
the left of the dividend as the divisor has 
in it; try whether the divisor be contain- 
ed in this number i if not contained there- 
in, take another dividend fip^re, and then 
tnr how many times the diirisor is contain- 
ed in it. 

To find more easBy how many times 
the divisor is contained in any number ; 
cast away in your mind all the figures in 
the divisor, except the left hand one, and 
cast away the same number from the di- 
vidend figures as you did from the divi- 
sor : the two numbers, bein? thus made 
small, will be easily estimated. 

If the product of the divisor with tlie 
quotient figure be greater than the num- 
ber from which it should be taken, the 
number thought of was too great, the 
multiplying must be rubbed out, and a 
less quotient figure us^ 

When, after the multiplying and sub- 
tracting, the remainder is more than the 
divisor, the quotient figure was too small, 
the work must be rubbed out, and a larg- 
er number supplied. 



.8613 
.7896 



.717 remainder. 

88808 
987 



621663 
710465 . 
799279_ 
87654213 proof. 

Ana. 88808^ 



To prove the truth of the sum, I mul- 
tiply the quotient by the divisor, and take 
in the remainder, which gives the origi- 
nal dividend. 

Exampletfor Practice. 



1. 


Divide 721354 by 




2. 


. . 57214373 by 


42 


3. 


. . 67215731 by 


63 


4. 


. . 802594321 by 


84 


5, 


. . 965314162 by 


89 


6. 


. . 43219875 by 


674 


7. 


. . 57397296 by 


714 


8. 


. . 496521 by 2798 


9. 


. . 49446327 by 


796 


10. 


. . 47324967 by 


699 


11. 


. . 275472734 by 


m 


12. 


. . 43927483 by 


586 


13. 


. . 96543245 by 


763 


14. 


. . 25769782 by 


469 



A number that divides another without 
a remainder is said to measure it, and thie 
several numbers that measure another 
are called its aliquot paits. Thus 3, 6, 9, 
12, 18, are the aliquot parts of 36. As it 
is frequently necessary to discover num- 
bers which measure others, it may be ob- 
served, 1. That every number ending 
with an even number, that is, with 2, i 
6, 8, or 0, is measured by 2. 2. Every 
number, ending with 5 or 0, is measured 
by 5. 3. Every number, whose figures^ 
when added, amount to an even number 
of 3's or 9's, is measured by 3 ot 9 re- 
spectively. 
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^ Iti ffpeaklnp of the contractions and va* 
nety in division, we have already ^en* 
that •when the divisor does not exceed 12» 
the whole computation may be perform- 
ed without setting- down any figure ex- 
cept the quotient. 

When the divisor is a composite^' num- 
ber, we may divide successively by the 
component parts : thus, if 678450 is to be 
divided by 75, we may either perform the 
operation by long division, or divide by 
5, 5, and 3, because 5 x 5 x 3s=75. 

Where there are cyphers annexed to 
the divisor, cut them off, and cut off also 
an equal number of figures from the di- 
vidend; annex these figures to the re- 
mainder. 

Example, 

Divide 542345Q4 by 602400. 

6024i00)542345,64(90^V/tA 
...18564 



To divide by 10, 100, 1000, &c. Cut off 
as many figures on the right hand of the 
dividend as there are cyphers in the di^ 
visor. The figures which remain on the 
left hand compose the quotient, and those 
cut off compose the remainder. 

Example, 

Divide 594256 by lOOQ. 

1,000)594,256 

Ans. 594TVTny 

W^hen the divisor consists of several 
figures, we may try them separately, by 
enquiring how often the first figure of the 
divisor is contained in the first figure o£ 
the dividend, and then considering whe- 
ther the second and following figures of 
iHtie divisor be contained as often in the 
corresponding ones of the dividend with 
the remainder, if any prefixed. If not, 
we must begin again, and make trial of a 
lower number. 

We may form a table of the products 
of the divisor multiplied by the nine di- 
gits, in order to discover more readily 
how often it is contained in each part of 
the dividend. This is always useful, when 
the dividend is very long," or when it is 
required to divide frequently by the same 
liivisor. 

VOL. ri. 



Examplit, 

Divide 689543271 by 37. 
37 X 2= 74 37)689543271(18636304 



3=111 


37 


4=148 


319 


5=185 


226 


6=222 
7=259 
8=296 


.235 
222 


9=333 


.134 




111 




.233 




222 




.112 . 




Ill 




-l/l 




148 




.23 



As muKiplication supplies the place ^f 
frequent additions, and division of fre- 
<}uent subtraction, they are only repeti- 
tions and contractions of the simple rules, 
and when compared together, theif ten- 
dency is exactly opposite. As numbers 
increased by addition are diminished and 
brought back to their original quantity by 
subtraction, in the same manner numbers 
compounded by multiplication are reduc- 
ed by division to the parts from which they 
are compounded. The multiplier shews 
how many additions are necessary to pro- 
duce the number, and the quotient shows 
how many subtractions are necessary to 
exhaust it. Hence it follows, that the pro- 
duct divided by the multiplicand will give 
the multiplier ; and because either factor 
-may be assumed for the multiplicand, 
therefore the product divided by either 
factor gives the other. It also follows, 
that the dividend is equal to the product 
of the divisor and quotient multiplied to- 
gether, and of course these operatiooii 
mutually prove each other. 

To pme MuUipUcatfon. Divide the pro- 
duct by either factor; if the operation b« 
right, the quotient is the other factor, and 
there is no remainder. 

To prove Ditdaion. Multiply tbic divisor 
and quotient together; to the product 
add the remainder, if any; and if the 
operation be right, it makps up the divi- 
dend. — ^We proceed to 

COMPOUND DIVISION. 

For the operation of which the rule is : 
when the dividend only consists of differ- 
ent denominations, divide the higher de- 
nomination, and reduce the remainder te 

C 
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thiB next lower, t«kiug In the given num- 
ber of that denomination, and continue 
the division. When the divisor is not 
greater than 12» we proceed as before in 
short division. 

Bxampl€8» 

X. «. d. L, 8, (I. 

5 )84.. 3.. 9 11) 976.. 13.. yj 

Ans.l6 16 9 Aas.88 15 9i~.8 



lb. oz. dvrtt. ctffU gr. lb. oz. 
8)994. . 4.. 8 12) 45. .2. .18. .8 
124.75m 3. .3.. 6. .3. .5— 4 



When the divisor is greater than 12, 
the operation is performed by long divi- 



Eucamftle, 

X. 8. d, 

't)ivide846r .. 16 .. 8 by 659» 

X. *. d. 

659)8467 .. 16 .. 8(12 
659 



highest sought : the remainders, \f any, 
will be of the same name as the quantity 
from which they were reduced. 

JSxample8. 

1. -In 415684 farthings, how mia}f 
pounds sterling. 

4 )415684 
12)103921 
2,0)866.0-1 
Ans. /.433..U..1 



2. How many pounds ttoy are there in 

67890 4wts. 

2, 0)6789,0 
1 2)3394-10 

282.. 10.. 10 




659)11196(16 
. 659 
4606 
3954 



.652 
12 



659)7832(11 
7249 
.583 
4 



659)2332(f 
1977 
.353 



Ans. 12 .. 16 .. IIJUI 

In connection with the rule of division, 
we may notice another kind of Reduc- 
tion, so called, though improprerly, as by 
it is meant to bring smaller denomina- 
tions into larger : as pence into pounds, 
or drams into hundred weights, &c. ; for 
which the* rule is : divide by the parts of 
'kiith denomination from that fprtn to the 



lb. oz. 
Ans. 282 .. 10 



dnots. 
. 10. 



Before we conclude this article we may 
Observe, that, in computations which re- 
quire several steps, it is often immaterial 
what course we follow. Some methods 
may be preferable to others, in point of 
ease and brevity ; but they all lead to the 
same conclusion. In addition or subtrac- 
tion, we may take the articles in any older. 
When several numbers are to be multipli- 
ed together, we may take the factors in 
any order, or we may arrange them into 
several classes ; find the product of each 
class, and then multiply tne products to- 
gether. When a number is to be divided 
by several others, we may take the divi- 
sors in any order, or we may multiply 
them into one another, and divide by the 
product ; or we may multiply them intd 
several parcels, and divide by the pro- 
ducts successively. Finally, when multi- 
plication and division are both required, 
we' may begin with either; and when 
both are repeatedly necessary, we may 
collect the multipliers into one product, 
and the divisors mto another; or we may 
collect them into parcels, or use them 
singly ; and that in any order. To begin 
with multiplication is generally the better 
mode, as this order preserves the account 
as clear as possible from fractions. 

We have hitherto given the most ready 
and direct method of proving the forego- 
ing examples, but there is another, which 
is very generally used, called "casting? 
out the 9's," which depends on this prin- 
ciple : That if any number be divided by 
9, the remainder is equal to the remainder 
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^btsdned, when that sum ia divided by 9. 
i'or instance, if 87654 be divided by 9, 
there is a remainder of 3 ; and if 8, 7, 6, 
5, 4, be added together, and the sum 30 
be divided by 9, there will be likewise a 
remainder of 3. 

To cast out the 9's of any number, add 
the figures, and when the sum is equal to 
or more than 9, pass by the 9, and pro- 
ceed with the remainder : thus, in casting 
out the 9'8 of 56774 we say 5 and 7 are 
12, 3 above 9 ; 3 and 7 are 10, 1 above 9, 
1 and 7 are 8; 8 and 4are 12, 3 above 9: 
the last remainder is to be put down, and 
then proceed to the other lines, accord- 
ing to the following rules. 

To prove Addition. Cast out the 9's of 
the several articles, catiying the results 
to the following articles, and cast them 
out of the sum total ; if the operations be 
correct, the two remainders, if any, will 
agree. 



Example. 



845 
346 
784 
Sam 1975 



Example, 5943 

26 

25658 
11886 



154518 




To prove Diviaon. Cast the 9's out Of 
the divisor, and also out of the quotient, 
the remainder of the former place on the 
side of the cross; that of the latter On the 
other ; multiply them together, and take 
in the remainder, if any ; cast out the 9's, 
and the remainder put at the top of the 
cross ; this, if the operation be correct, 
will ag^e with the remainder of the di- 
vidend obtained from the dividend after 
the 9's are cast out. 




Here, in casting out the 9's of the three 
fines to be added, I find a remainder of 4; 
there is also a remaunder of 4 upon cast- 
ing out the 9's of the. sum. 

Toprwe Subtraction. Cast the 9's out 
of the minuend ; then cast them out of 
the subtrahend and remainder together, 
and if the same result is obtained in both 
cases, the operation may be regarded as 
accurate. 

Examp^. 59876 
34950 

24917 



In casting out the 9's of the upper row, 
I find the remainder 8 ; the same is found 
in casting oat the 9's of the two lower 
lines. 

To prove MuUipUeation. Cast the 9's 
out of the multiplicand, and put the re- 
mainder on one side of a cross, then de 
the same with the multiplier, and put the 
remainder on the other side of the cross; 
multiply these remainders together, and 
cast the 9's out of the product ; the re- 
mainder place at the top of the cross ; 
cast the 9's out of the product, and the 
remainder place at the bottom of the 
cross, which, if the operation be correct. 
Will be the same as tfeat at the top. 



This method of proving sums lies un- 
der disadvants^s. 1. If an error of 9, 
o^ any of its nnmiples, be committed, the 
results will nevertheless agree, and so the 
error will remain undiscovered. This 
will be the case, when afigure is placed or 
Eeckoned in a wron^ column, which is a 
frequent cause of mistake. 2. When it is' 
known that an error has been committed, 
it is not pointed out where the error lies, 
and of course not easily corrected. 

Having given a full account of the fun- 
damental niles of Arithmetic, we shall re- 
fer our readers to the severid articles in 
alphabeticid order, for rules depending 
on the four already treated on. See Ai.- 
LioATiON, Ajrirvinxs, Exchanox, Iim? 
BSST, &c. &c. 

ARITHMETICAL complement of a h- 
^•anthmi the sum or number which a lo- 
garithm wants of 10,000,000: thus th^ 
arithmetical complement of the logai*ithm 
8.154032 is 1.845968. 

ARM, a part of the human body, ter- 
minating at one end in the shoulder, and 
at the other in the hand. See Awatomt. 

ARMADA, a Spanish term, signifying 
a fleet of men of war ; it is more particu- 
larly applied to the ships by which an at- 
tempt was made, by Philip II. of Spain, 
to invade England, in the reign of Queen 
Elizabeth, A. D. 1588. This expedition 
was excited as well by the injuries whtc)i 
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tSie king had siiitained from the English 
urns, as with a view of transmitting his 
name to posterity, as the defender of the 
true faith. In the preceding year, a whole 
fleet of transports was destroyed at Ca- 
diz by Drake, who ravaged the Spanish 
coast. Cavendish, another sea-command- 
er, committed, about the same time, 
great depredations on the Spaniards in 
uie South Sea, taking 19 vessels, richly 
laden, with which he entered, in triumph, 
the river Thames. On these, and other 
accounts not less mortifying to the pride 
of Spain, Philip looked for speedy and 
ample revenge, by the overthrow of the 
power and credit of Elizabeth, who was 
every where regarded as the protector 
and bulwark of the Protestant religion. 
These preparations were conducted with 
secrecy, but with all the vigour of which 
he was capable. His ministers, admirals, 
and generals, were employed in the busi- 
ness ; and measures were taken, not only 
in Spain, but in the ports of Sicily, Na- 
ples, and Portugal, for fitting out a most 
tremendous fleet. In Flanders also there 
were considerable military preparations ; 
and an army of 14,000 men was assembled 
in the Netherlands which was kept in 
readtnesB to embark, in flat-bottomed 
vessels constructed for the occasion To 
the most renowned nobility, and princes 
of Italy and Spain, who were ambitious 
ef being enrolled among the conquerors 
of England, were added many hundreds 
of English desperadoes^ under the con- 
duct of a man who had been banished fojff 
selling a Dutch fortress to Spain. 

It was hoped that England would not 
understand, till it was too late, that these 
efforts were directed against her peace 
and existence as a nation; but the queen 
was never without secret intelligence of 
whatever was carrying on in the diiforent 
parts of the Gontinent. The spies em- 
ployed on this, and on every other oGca« 
sion during her reign, were priests, it 
being a favourite maxim with her minis- 
ter, Walsingham, that an active but 
vicious priest was the best spy in the 
world. 

Elevated with the prospect of certain 
success, the Spaniards denominated their 
navy, collected for this purpose, "The 
Invincible Armada." The forces of Eng- 
land seemed to be unequal to the contest; 
nevertheless Elizabeth scorned to fear ; 
her mind was in every respect adequate 
to the greatness of the cause. At that 
period the number of sailors in this coun- 
try amounted to 14,000, and the navy to 
only 28 sail, many of which were small in 
igUzti and of no great force. The seamen 



indeed were very superior to those of th^ 
enemy with whom they had to contend^ 
which compensated in some measure for 
the inferiority of the size and fbr(5e ai 
their vessefe* l1ie attachment to their 
religion and liberties roused the ^ exer- 
tions of the English: London supplied 30 
ships and 10,000 men, and other places 
imitated the example. The nobiHty and 
gentry, among whom were several Ro- 
man Catholics of distinction, united to 
oppose this conspiracy ; they hired, arofi- 
ed, and manned upwards of 40 ships, at 
their own private charge, and the money 
which the queen demanded by way ol 
loans was cheerfully and readily gfrantedj 
The command of the navy was entrusted 
to Lord Howard of EiBngham ; the prin- 
cipal fleet was stationed at Plymouth, and 
a smaller squadron of 40 vessels, com- 
manded by Lord Seynaour, lay off Dun* 
kirk. An army of 20,000 men was dis- 
posed in different bodies along the coast, 
and alike number, with 1000 horse, under 
the command of the Earl of Leicester, 
was stationed at Tilbury, in order to de- 
fend the capital. The main anny» of 
nearly 40,000 men, were placed under 
the command of Lord Hunsdon, ready to 
defend the queen's person, or to march 
wherever the enemy should appear. The 
King of Scotland avowed his adherence 
to Elizabeth, and his readiness to march 
his whole force, if necessary, to her aid. 
Fr<Mn Denmark and the Hanse-towns she 
likewise received some help. The Pro- 
testants in general throughout Europe 
were anxious for the success of England. 
On the 29th of May, the Spanish fleet set 
sail from Lisbon, but on the 3Qth it was 
dispersed by a violent storm. As soon, 
however, as it could be refitted, it made 
towards the EngKsh coast, consisting of 
130 vessels. These preparations had 
been delayed a whole year, by a circum- 
stance mentioned by Bishop Burnet, and 
which is referred to in the *• Acta Regia" 
as one of the most curious passages in the 
Engtish history. "When it seemed," 
says the historian, •' impossible to divert 
the present execution of so g^at a de- 
sign, and there was no strength ready to 
resist it, a merchant of London eflTected 
it by this means. Being very well ac- 
quainted with the revenue afwl expense 
of Spain, and all that they could do^ and 
knowing that their funds were so swal- 
lowed up, that it was impossible for them 
to victual and fit out their fleet, but by 
their credit on the bank of Genoa, he un- 
dertook to write to all the places of trade, 
and to get such remittances made on that 
bank, that he might have so much of the 
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immey inliis own hands, that there should 
be none current there equal to the great 
eccasion of yictualUng the Spanish fleet. 
He reckoned the keeping of such a trea* 
sure dead in his hands till the sesison of 
victualting was over would be a loss of 
40,000/. He managed the matter with 
such secrecy and success, that the fleet 
could not he. set out that year ; at so small 
a price, amd with, so skilful a manage* 
ment, says the bishop, was the nation 
sared at that time." On the 19th of July 
the faflkous armada arrived in the Chan- 
nel, dispoong itself in the form of a ere- 
scent, and stretching to the distance of 
seven miles from the extremity of one 
diviaon to that of the other. As it pro- 
ceeded up the Channel, Effingham, with 
the English fleet, gave orders to avoid a 
close fights but to skirmish with the 
larger skips of the Spanish fleet, which it 
continued to do for six days. The arma- 
da, having reached Calais, cast anchor, 
and waited the arrival of the Prince of 
Panna, who delayed leaving the Flemish 
ports until he was-tissured that the Spa- 
niards w^re iDasters of the sea. While 
the Spannh fleet lay confusedly in this 
position, the English Admiral, by a mc-' 
ceatrful stratagem, dispatched several of 
his smaller ships filled with combustibles 
into the midst of the enemy, and thus 
ftiarmed them to such a degree, that they 
immediately cnit their cables, and betook 
themselves to flight in the greatest dis- 
order and precipitation. The English 
fleet pursued them and took several 
ships. A violent tempest then assailed 
the armada, after it had passed the Ork- 
Tieys, and most of the vessels that had 
escaped from the battle were driven on 
the western isJes of Scotland, or on the 
coast of Ireland, where they were mi- 
send>ly wrecked. Such was the termi- 
naftJoB of this desperate attempt against 
the libmrtieft of our country : the forego* 
ing account of which, in a scientific point 
of view, exhibits the state of naval tactics 
at that period oi our histoiy, and various 
other topics, interesting to the English 
reader. 

ARHOXART tphercj an artificial 
sphere, composed of a number of circles, 
representing the several circles of the 
mundane spdiere, put together in their 
natural order, to ease and assist the im^ 
ginadon in conceiving the constitution of 
the heavens, and the motions of the ce- 
iestial bodies. 

Thearmillary sphere, constructedabout 
50 years since by Dr. Long, of Cambridge, 
is 18 feet in diameter, and will conveni- 
ently contain SO persoosj, who may «it 



within it, to view, as from a centre, th« 
representation of the celestial sphere. 
That part of the sphere, which to the in- 
habitants of these kingdoms never rises 
above the horizon, is cut ofi', and the whole 
is so well contrived and adapted, that it 
turns round with very little labour. 

ARM imANS, in church history, a sect 
of christians which arose in Holland, by 
a separation from the CaNiaista. They 
are great asserten of free-will. They 
speak very ambiguously of the prescience 
of God. They look on the doctrine oi' 
the Trinity as a point not necessary to 
salvation ; and many of them hold there 
is no precept in scripture, by which wo 
are enjoined to adore the Holy Ghost ; 
and that Jesus is not equal to God the 
Father. 

They take their name from Armimus, 
a disciple of Beza, whose tenets may be 
thus enumerated : 1. That God has not 
fixed the future state of mankind by an 
absolute unconditional decree ; but deter- 
mined from all eternity to bestow salva- 
tion on those, whom he foresaw would 
persevere to the end in thor faith in 
Christ, and to inflict punishment en those 
who ^ould continue in their unbelief, 
and resist to the end his divine assistance. 
2. That Jesus Christ; by his death and 
sufl*erings, made an atonement for the 
uns of mankind in general, and for every 
individual in particular; that, however, 
none but those who believe in lum can be 
partakers of this divine benefit. 3. That 
mankind are not totally depraved, and 
that depravity does not come upon them 
by virtue of Adam's being their public 
head, but that mortality and natural evil 
only are the direct consequences of his 
sin to posterity. 4. That there is no suck 
a thing as irresistible gnce in the con- 
version of sinners: and 5. That those 
who are united to Christ by faith, may- 
fall from their fiiith, and finally forfeit 
their state of grace. Dr. Whitby, an emi- 
nent divine cS* the Church of England,, 
has written a long defence of this doc> 
trine ; to this may be noticed. Dr. Tay- 
lor's ** Key to the epistle to the Romans.'* 
Among the modem writers, Mr. John 
Wesley, and Mr. Pellowes, in his " Reli- 
gion without Cant," and in his "Christian 
Philosophy," have ably advocated the 
cause of Arminianism. 

ARMONICA. See Harkonioa. 

ARMORY is a branch of the science of 
heraldry, consisting in the knowledge of 
coats of arms, as to their blazons and va- 
rious intendments. 

ARMOUR denotes all such habiliments 
as serve to defend the body from wound?* 
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feftpeciftllf of darts, a sword, a lance, &c. 
Acomplete suit of armour formerly con- 
sisted of a helmett a shield, a cuiraase, a 
coat of maily a gauntlet, &c. all now laid 
aside. 

ARMS, in general, all kinds of wea- 
pons, whether used for offence or defence. 

Abxs tuid Ammunition, no merchant ves- 
sel is allowed to cany more than two car- 
riage guns of 4 pounds calibre, nor more 
than in the proportion of two musquets 
for every ten men, except ships of marc, 
or vessels employed in toe service of the 
victualling, ordnance, customs, excise, or 
post ofBce, without being regularly li- 
censed for that purpose. 

Amits or Askobi as, in heraldry, marks 
of honour borne upon shields,^ banners, 
and coats, in order to distinguish states, 
families, and persons. 

At this time, arms follow the nature of 
titles, which being made hereditary, they 
are also become so, bein^ the severu 
marks to distinguish families, as names 
serve to distinguish individuals. Thev 
are the fih of kings and princes, tlirou^ 
the ministry (^ their kings and heralds of 
arms, who ought to be knowing and ju- 
dicious, to give the proper arms to all 
persons. 

ARMY, a large body of soldiers, con- 
Asting of horse and foot, completely arm- 
ed, and provided with artillery, ammuni- 
tion, provisions, &c. under the command 
of one general, havinv lieutenant-gene- 
rals, major-generals, brigadiers and other 
officers under him. An army is composed 
of squadrons and battalions, and is usu- 
ally divided into three corps, and formed 
into thnee lines ; the first line is called the 
van-guard, the second the main body, 
and the.tl)ird the rear-guard, or body of 
reserve. The middle en each line is pos- 
sessed by the foot, the cavalry form the 
right and left wing of each line; and 
sometimes they place squadrons of horse 
in the intervals between the battalions. 
When the army is drawn up in order of 
battle, the horse are placed at five feet 
distance from each other, and the foot at 
three. In each line the battalions are 
distant from each other one hundred and 
eighty f((et, which is nearly equal to the 
extent of their front; and the same holds 
of the squadrons, which are about three 
hundred feet distant, the extent of their 
own front. These intervals are left for 
the squadrons and battalions of the se- 
cond line to range themselves against 
the intervals of the first, that both may 
more readily march through those spaces 
to the enemy t the first line is usually 
three hundred feet distant from the se- 



cond, and the second from the tlitid^ 
that there may be sufficient room to 
rally, when the squadrons and battalions 
are broken. 

Our armies anciently were a sort of mi- 
litia, composed chiefly of the vassals and 
tenants of the lords. When each com- 
pany had served the number of days or 
months enjoined by their*tenure, or the 
customs of the fees they held, they re. 
turned home. Anmes are distinguished 
by the appellations of a covering army, 
designed to protect the different passes 
which lead to a principal object of de* 
fence : a blockading army, which is pro- 
vided with heavy ordnance and other 
warlike means, and is employed to invest 
a town, for the direct and immediate 
purpose of reducing it by assault or fa- 
mine : an army of observation, so called, 
because, by ita advanced positions and 
desultory movements, it is constantly em- 
ployed in watching an army : an army of 
reserve, which is a general depot of effec- 
tive service ;— in cases of emei|fency the 
whole or detached parts of an army of 
reserve are employed to recover a lost 
day, or to secure a victory : and a flying 
army, which is mostly a strong body of 
horse and foot, always in motion, both to 
cover its own g^arrison, and to keep the 
enemy in continual alarm. 

ARNICA, in botany, a genus of plants 
of the Syngenesia Superflua class and or- 
der. Essen, char. receptacle naked; down 
simple ; calyx equal ; florets of the mar- 
gin generally with five filaments destitute 
of anthers. There are 24 species. 

ARNOPOGON, a genus of the Synge- 
nesia JEquatis class and order. Recepta- 
cle naked ; down feathery, on a pedicle ; 
calyx one-leafed, eight-parted, turbinate. 
There are four ^ecies. 

AROMA; is that part of odorous bodies 
which affects the organs of smell, and is 
supposed by some to be a peculiar prin- 
ciple. 

ARRAC, a spirituous liquor imported 
from the East Indies, and obtained by 
distillation from rice or sugar, fermented 
with the juice of cocoa nuts. 

ARRAGONITE, a mineral, first found 
in Arragon, imbedded in gypsum ; after- 
wards in the Pyrenees, and at Salzburgh. 
Colour greenish and pearl g^y; in the 
middle often violet and green. Always 
crystallized in regular six-sided prisms. 
Fracture between imperfect, foliated, 
and fibrous. Colour arranged in the direc- 
tion of the fibres ; the longitudinal fibres 
g^en; the transverse violet blue, brit- 
tie ; specific gravity 2.94. It effervesces 
with acids, and from its jesemblance to 
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appaUte, Werner is of opinioB that it 
may contain a small portion <rf phospho- 
ric adid; but neither Klaproth nor The- 
nard have been able to detect in it any 
thing but lime and carbonic acid. It is 
found in France, and in the Pyrenean 
mountains. Its specific gravity makes it 
interme(tiate between csdc-spar and ap- 
patite. 

ARBAIGNMENT, in law, the arraign- 
ing or setting a thing in order, as a per- 
son is said to arnugi\ a writ of novel dis- 
seisin, who prepares and fits it for trial. 
It is most properly used to cs^U a person 
to answer in form of law upon aa indict- 
ment, &c. at the suit of the king. 

The amdgnment is to take care that 
-^le prisoner appears to be tried, and hold 
up his hand at the bar, for the certainty of 
the person, and plead a sufficient plea to 
the indictment. The prisoner is to hold 
up his hand only in treason and felony ; 
but this is only a ceremony : if he owns 
that he is the person, it is sufficient with- 
out it ; and then, upon his arraignment, 
his fetters are to be taken off. A prisoner 
under indietment of the highest crime 
must be brought to the bar without irons, 
shackies or bonds. This is the law ; but, 
to the disgrace of our courts, it is almost 
wholly disregarded, and prisoners are ge- 
nerally tried in their irons. 

ARRANGEMENT, in music, is that 
extension, selection, and disposal of the 
movements and parts of a composition, 
which fit and accommodate it to the pow- 
ers of some instrument or instruments for 
which it wa$ not originally designed by 
the composer. 

ARREARS, the remainder of a sunft 
due, or money remaining in the hands of 
an accountant. It signifies also, more 
generalhr, the money Siat is due for rent 
unpiud for land or houses ; likewise what 
remains unpaid of pensions, taxes, or any 
other money payable, annually, or at any 
fixed term. 

ARREST, in civil cases, is a legal re- 
stnunt of a person charged with some 
debt to an individual : and, in criminal 
case^ for some crime against the state ; 
and it is executed in pursuance of the 
command of some court of record, or offi- 
cer of jwtice. Certain persons are pri- 
vileged from afresl^, as members of par- 
liament, peeresses by birth, marriage, &c., 
members of convocation actually attend- 
ing ^em, ambassadors, domestic servants 
of ambassadors, king^s servants, mar- 
shals, or wardens of the fleet, clerks, at- 
tomies, or other persons attending the 
ctmrts ef justicie, clergymen performing 



divine service, suitors, witnesses -sa'pcen^ 
ed, and other persons necessarily attend- 
ing any court of record upon business, 
bankrupts coming to surrender within 
42 days after their surrender, witnesses 
properly summoned before commission- 
ers of bankruptcy, or other commissioners 
of great seal, sailors and volunteer soldiers, 
unless the debt be 20/., officers of court, 
only where they are sued in their fights, 
but not if as executors or administrators, 
nor in joint actions. No writ, process, 
warrant, &c. (except for treason, felony, or 
for breach of the peace,) shall be served 
on Sunday ; but a person arrested the day 
before lyay he retaken on the Sunday. 
No person can be arrested out of a supe- 
rior court, unless the cause of action be 
101. and upwards; an arrest must be by 
corporal seizing, or touching the defen- 
dant. An officer cannot justi^ breaking 
open an outward door or window to exe- 
cute process, unless a stranger, i^ho is 
not of the family, upon a pursuit, take re- 
fuge in the house of another. The cham« 
ber of a lodger is not to be considered 
as his outer door. No officer shall carry 
his prisoner to any tavern without his 
consent, nor to gaol within 24 hours after 
his arrest, unless he refuses to go to some 
safe house. In criminal cases, the causes 
of suspicion which justify the arrest of a 
person for felony are, the common fam* 
of the country, the Uving a va^nt, idle, 
disorderly life, without any visible means 
to support it; the being in company with 
a known offender at the time of the of- 
fence ; the being found in circumstances 
which induce a strong presumption o^ 
guilt; behaviour betraying a conscious^ 
ness of guilt ; and the being pursued by 
hue and cry. But none or these cause's 
will justify tlie arresting a man for the 
suspicion of crimes, unless a crime Ina 
been actually committed. 

Abbest ofjuc^meTU : to move in arrest 
of judgment, is to shew cause why jude:- 
mentsnould not be stayed, notwithstand- 
ing[ a verdict given. The causes of arrest 
of judgment are, want of notice of trial; 
where the plaintiff before trial treats Uie 
jury; the record differs from the deed 
pleaded ; for material defect in pleading ^ 
where persons are misnamed; more iff 
given and found by the verdict than laid 
m the declaration; or, the declaratioH 
doth not lay the thing with certainty. 

ARRONDEE, in heraldry, a cross, the 
arms of which are composed of sections' 
of a circle not opposite to each other, s» 
as to make the arms bulge out thicker in 
one part t^n another : hut the sections 



Digitized by VjOOQ IC 



ARS 



ARS 



oYcach arm lyingrthe same ^»y, w th*t 
the arm is every where of ao equal tliick- 
neas, and all of them terminating at the 
edge of the escutcheon, like the plain 
cross. 

ARSENAL, in military affairs, in a 
large and well fortified town, is a spa- 
cious building, in which are deposited all 
kinds of arms, and other warlike imple- 
, ments, such as cannon, mortars, howit- 
sers, small arms, and every other warhke 
kind of engines and instruments of 
death. 

ARSENIATES, in chemistry, a genus 
of salts, formed from arsenic acid and some 
particular base ; thus we have the arseni- 
ates of potash, the arseniates of soda, lime, 
&c. They are distinguished by the fol- 
^lowing property : when heated with char- 
coal powder, they are decomposed, and 
the arsenic sublimes. These salts have 
not ytherto been applied to any useful 
purpose, and have at present been but 
supei*ficiaily examined. 

ARSENIC, in mineralogy, one of the 
metals that are brittle and easily fused. 
The word occurs first in the works of 
Dioscorides, and other authors, who 
wrote about the beginning of the Chris- 
tian atra; it denotes in their works the 
same si^bstance which Aristotle had called 
e-xy^upet^n, which is a reddish-coloured 
mineral, composed of arsenic and sulphur, 
used by the ancients in painting, and as 
a medicine. 

Arsxxic, as it is to be found in the 
shops, occurs in the state of a white ox- 
ide, from which the metal may be obtain- 
ed by the following process. Mix two 
parts of the white oxide with one part of 
black flux (prepared by detonating in a 
crucible one part of nitre with two of 
crystals of tartar), and put the mixture 
into a crucible. Invert over this another 
crucible ; lute the two together, by a mix- 
ture of clay and sand, and apply a red 
heat to the lower one. The arsenic will 
be reduced, and will be found lining the 
inside of the upper crucible, in a state of 
metallic brilliancy. Arsenic is oxidized 
by mere exposure to the atmosphere. It 
soon becomes tarnished, loses its metal- 
lic lustre, and is changed into a blackish 
oxide. It is readily fusible, and is vola- 
tilized at 356^. In close vessels it may 
be collected unchanged; but when thrown 
on a red hot iron, it burns witli a blue 
€ameand a white smoke, and a strong 
smell of garlic is perceived. All the mi- 
neral acids act on arsenic ; but not consi- 
derably, unless they are heated. In the 



ozigdniced muriatic acid gas, holrever, 
arsenic bums vehemently. A mixture of 
oxymuriate of potash and arsenic furnishes 
a detonating compound, which takes fire 
with the rapidity of lightning. The salt 
and metal, first separately powdered, may 
be mixed by the gentlest possible triture^ 
or rather by 8t]rrin|f them together on pa- 
per with a knife point. If two long trains 
be laid on a table, the one Df gunpowder, 
and the other of this mixture, and they be 
in contact with each other at one end, so 
that they may be fired at once, the arseni- 
cal mixture burns with the rapidity of 
lightning, while the other bums with com- 
paratively extreme slowness- Arsenic has 
the property of giving a white stain to 
copper. Let a small bit of metallic ar- 
senic be put betweeH'two small plates of 
copper ; bind these closely together with 
iron wire, and heat them barely to red^ 
ness in the fire. The inside of the cop- 
per plates will be stained white. The 
white oxide of arsenic has the following 
properties : 1. It has an acrid taste, and 
18 highly poisonous. 2. It is soluble in 
water, which, at the ordinary temperature, 
takes up l-80th. According to La Grange, 
it is soluble in l-24th of cold water, or 
l-15th of hot. 3. Oxide of arsenic com- 
bines with the pure alkalies to saturation ; 
and hence it fulfils one of the principal 
functions of an acid. It has therefore 
been called arsenous acid, and its com- 
pounds arsenites. They may be formed 
by simply boiling the acid with a pure al- 
kaline solution. 4. The arsenous acid, by 
distillation with sulphur, aflbrds either a 
yellow substance, called orpiment, or a 
red one, termed realgar. Both these com- 
pounds are sulphuretted oxides of arsenic, 
varying in the proportion of their com- 
ponents. The hydro-sulphurets also 
throw down a yellow precipitate from so- 
lutions of arsenoUs acid. Sulphate of 
copper, mixed with arsenite of potash* 
gives a beautiful precipitate, called, from 
its discoverer, Scheele's green. 5. By 
repeated distillation with nitric acid, ar- 
senous acid is changed into arsenic acid. 
The same change is effected also by ex- 
posure to the vapour of oxigenized mu- 
riatic acid, and the expulsion, by heat, of 
the common muriiuic acid. By both 
these processes, a wliite concrete sub- 
stance is obtained, termed arsenic acid. 
The arsenic acid has a sour, and at the 
same time a metallic taste. It reddens 
vegetable blues, attracts humidity from 
the atmosphere, and effervesces strong- 
ly with solutions of alkaline carbonates. 
With alkalies, earths, and oxides, it con- 
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atitates a class of salts called arsienates. 
The arsenate of potash may be obtained 
in a more simple manner, by detoi|^ting, 
in a crucible, a mixture of nitrate of pot- 
ash with arsenous acid. When tin is dis- 
solved in arsenous acid, an inflamjnable 
gSLS is disengaged, as was observed by 
Scheele, consisting of hydrogen gas hold- 
ing arsenic in solution. It may be obtain- 
ed also by adding powdered metallic ar- 
senic to a mixture of diluted sulphuric 
acid and zinc filings. 



Absenic acid. '} 
Arsenious acid. $ 



SejB AasKNiG. 



ARSENITES, a name given by Four- 
Oroy to the combinations fot'med between 
white oxide of arse;nc, or arsenious acid, 
as he calls it, and the alkalies and earths. 
They were formeriy termed livers of 
tirsenic', fmm some fancied resemblance 
which was traced between arsenic and 
sulphur. The alkaline arsenites may be 
prepared by dissolving the white oxide 
in alkaline solutions. They do not crystal- 
lize : heat decomposes them by subliming 
the oxide, and almost all the acids preci- 
pitate the arsenic in the form of a white 
powder. The earthy arsenites, as far as 
they have been examined, are insoluble 
powders, which is the reason why white 
oxide of arsenic oceasions a precipitate, 
when dropped into lime, barytes, or 
strpntian water. 

ARSON, is house burning, and burn- 
ing the house of another is felony. Cr. 
Law, Case 143. It must be maliciously 
and voluntarily, and an actual burning ; 
not putting fire only into a house, or any 
part of it, without burning ; but if part of 
tlie house be burnt, or if the fire do bum, 
and then go out of itself, it is felony. 2 
Inst. 188. But it is not felony to burn a 
house (unless done with a fraudulent in- 
tent) of which the offender is in posses- 
sion, by virtue of a written agreement, for 
a lease of three years. Cr. Law, 143. 
If any servant, through carelessness, shall 
fire any house or out-house, and be there'i 
of convicted, on the oath of one witness, 
before two justices, he shall forfeit one 
hundred pounds to the .church wardens of 
the parish where the fire shall happen, to 
be by them distributed to the sufferers * 
and, on non-payment thereof imrajediately 
on demand, tlie said justice shall commit 
him to some house of correction for eigh- 
teen months, to be there kept to hard la- 
bour. 

The punishment of arson was death^ 
by our ancient Saxon laws. And in the 
reign of Edward I. this sentence wasex- 

VOL. H, 



ecuted by a Jkind of " lex talionis^'V -*» 
the incendiaries were burnt to death, as 
they were also by the Gothic constitu- 
tions. The statute 8 Hen. VI. c. 6, made 
the wilful burning of houses, under some 
special circumstances therein mentioned, 
amount to the crime of high treason. 
But it was again reduced to felony, by 
the general acts of Edward VI. and Queen 
Mary ; and now the punishment of aH 
capital felonies is uniform, namely, by 
hanging. The offence of arson was de- 
nied the benefit of clergy by 31 Hen. 
VIII. c. 1 ; but that statute was repealed 
by 1 Edw. VI. c. 12 ; and arson was af- 
terwards held to be ousted of clergy, 
with respect to the principal offender, 
only by inference and deduction from the 
statute 4 and 5 P. and M. c. 4. ; which 
expressly denied it to the accessary be- 
fore the fact : though even it is expressly 
denied to the principal, in all cases with^ 
in the statute, 9 Geo. L c. 22. 

ART and Part, in the law of Scotland, 
is applied to an accomplice. 

The facts inferring art and part need 
not be particularly laid in the libel or in- 
dictment, for these general words, as 
terms of stated signification, are sufficient. 
Yet these facts may be set forth, and it is 
proper so io do, if the prosecutgr chuses 
to confide in the court rather than in the 
jury. 

Also, in the criminal letters, the per^^ 
sons of the accomplices must be describ- 
ed by proper names and designations^ 

One may be art and part, 1. By giving 
counsel to perpetrate without distinction 
whether the crime would have been com- 
mitted without such council or not, this 
beinp what can never be perfectly known^ 
But It is to be observed, that in the more 
atrocious crimes, he that gives counsel 
is equally punished as he that commits 
them ; but in the less atrocious, less se- 
verely. And sometimes reasons of miti- 
gation are taken from the age, the man- 
ner of advising, &c. 2. By sdd and assist- 
tance, and that either previous or conco- 
mitant, or subsequent to the commission 
of the crime. The first rarely comes up 
to art ■ and part, unless very particularly 
qualified; the second commonly does, 
and it is easily known, if it does not ; the 
third never, and hardly deserves the 
name, unless it be in providing for the 
criminal's escape. But any of me three 
make art and part, if the perpetration was 
premeditated. 3. By a clear and explicit 
mandate to commit the crime, or to do 
somewhat unlawful in iteelf, MrUoh with 

D 
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great probability miriit produce It, if ex- 
ecu^ted by the hand qt the mandatory^ 
and not that of another. 

ARTEDIA., a genos of the Pentandria 
Dsrginia ckiss of plants, the general um- 
bel of which is multiple, plane* and pa- 
tent ; the partial umbel is smiJl, but si- 
milar: the general involucrum is com- 
posed of about ten leaves ; thev are of an 
oblong oval figure, nearly of the length 
of the umbel, and have three spines or 
setae at their extremities : the partial in- 
volucrum is composed of two or three 
leaves, and turns outward : the general 
corolla is diffbrm, and radiated; the sin- 
gle flowers of the disk are all males; they 
consist each of five erect inflexo-cordate 
petals; the single flowers of the radius 
are all hermaphrodites ; they coi^ist of 
the same number of petals, but in these 
the exterior one is larger than the rest, 
and is divided into two parts ; the fruit is 
roundish, compressed« and divisible into 
two parts ; the seeds are two, oblong, 
and elegantly ridged at the edges, wiUi 
round squammae. 

ARTEL, in commerce, a name given 
to a commercial association, consisting of 
a certain number of labourers, who vo- 
luntarily^ become responsible, t» a body, 
for the Honesty ot each individual. I'he 
separate earmngs of each man are put 
into the common stock ; a monthly allow- 
ance is made for his support : and at the 
end of the year the surplus is equally di- 
vided. The number varies in different 
associations from 50 to 100; and it is 
considered so beneficial to belong to one 
of these societies, that 500, and even 1000 
rubles are paid for adnussion* These 
societies are not bound by any law of the 
empire,or even written s^^ement; nor 
does the merchant restrain them under 
any legal obligation; yet there has been 
no instance of their objecting to any just 
claim, or of protecting an individual whose 
conduct haid brought a demand on the 
society. Hence arises the denomination 
of Artilschisks, who are persons employ- 
ed by the Russian merchants of St. Pe- 
tersburg, to collect payment on bills, to 
receive and pay money, and also to super- 
intend the loading and unloading of the 
different cargoes. These Russians are 
mostly natives of Archangel, and the ad- , 
jacent governments, of the lowest class ; 
they are frequently slaves, ganerally of 
tlie crown ; and yet the merchant has no 
reason to distrust their fidelity, partly 
"from the nature of their association, and 
partly from the natural reluctance of the 



Russian to betray the confidence that is 
reposed in him. 

AWEMISIA, in botany, a genus of 
plants of the Syngenesia Superflua class 
and order. Essen, char, receptacle naked 
or villous ; calyx imbricate, with rounded 
ponnivent scales; florets of vthe margin 
subulate, very entire. This genus is se- 
parated into four divisions ; A. shrubs or 
undershrubs ; of these there are fourteen 
species : the most remarkable is A. abro- 
tanum, southern-wood, which seldom 
grows more than three or four feet high. 
In some gardens, where the soil is weU 
adapted to its nature, it has been seen 
much higher : but in mountainous situa- 
tions, it IS Ipw and slender, with the stems 
lyinp^ on the ground. «It is bitter and aro- 
matic, with a veiy strong smell. It is 
rarely used in medicine but as an ingre- 
dient in discutient and antiseptic fomen- 
tations. The branches dye wool yellow. 
B. herbaceous, with the stem quite sim- 
pie; flowers racemed : ofthese there are 
ten species. C. herbaceous-; stem more 
or less branched; flowers panicled» 
leaves compound : there are about forty 
species of this diWsion, among which is, 
1. A. absinthium, common wormwood, a 
plant well known in* this country. It is 
found wild in almost eveiy part of- Eu- 
rope, in rocky places by the road-^des» 
among rubbish, about farm-yards; flow- 
ering from July to October. The leaves 
and flowers are very bitter* the roots are 
warm and aromatic. A considerable 
quantity of oil arises from it in distilla- 
tion, which is used, both externally and 
internally, to destroy worms. The leaves 
put into sour beer destroy the acesceiicy. 
They resist putrefaction* and are there- 
fore a principal ingredient in antbeptic 
fomentations. An infiision of them is a 
good stomachic, and with the addition of 
a fixed alkali, a powerful diuretic in drop- 
sical cases. The ashes afford a purer 
alkali than most other vegetables, ex- 
cepting bean-stalks,/broom, and the larger 
trees. 2. A. vulgaris, mugwort, found 
wild over the greatest part of Europe, 
China, Japan, &c. on the borders of fields 
and ditch-banks, by way-sides, in waste 
places, and about farm-yards. It is used 
in some countries as a culinary aromatic. 
A decoction of it is taken by the common 
people to cure the ague. The inoxa of 
Japan' is prepared from this species. 
The leaves are collected in June, dried 
in the shade, and beat in a mortar till they 
become like tow ; this substance is then 
rubbed between thehands^ till the harder 
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fibres and membranes are separated, and 
there remains nothing but a veiy fine cot- 
ton. The Japanese use it for tinder, and 
twice in a year, men and women, youn^ 
and ol^ rich and poor, are indiscrimi- 
nately burnt with the moxa, either to 
preyent disorders, or to cure the rheu- 
matism. B. more or less shrubby ; stem 
branched; leaves undivided; there are 
five species^ of which one is A. cxrules- 
cens, tarragon, a capital addition to sal- 
lads, and much used in France. 

ARTERY, in anatomy, a conical tube 
or canal, which conveys the blood from 
the heart to all parts of the body. See 
Akatomt. 

ARTICHOKE. See Ctsama. 

ARTICLE, in grammar, a particle, in 
most languages, that serves to express 
the several cases and genders of nouns, 
when the languages have not different 
terminations to denote the different states 
and circumstances of nouns. See Gbax- 

HCAB. 

The Latin has no article; but the 
Greeks have their •; the eastern lan- 
guages have their he emphaUcvm; and 
most of the modem languages have had 
recourse to articles. The only articles 
made use of in the English tongue are a 
and the; which, prefixed to substantives, 
determine their general signification to 
, some particular thing. The use of a is in 
' a general sense, and may be appUed to 
any particular person or thing, and (Ipon 
that account is called an indefinite arti- 
cle : but the, being a determinate article, 
is called definite, or demonstrative, aa ap- 
plying the word to one individual. The 
Frftnch have three articles, le, la, and lea; 
the Italians have their sA fo, and la ; and 
the Germans their der, das, and dot. 

ARTICLES of -war, are certain regula- 
tions for the better government of the ar- 
my in the kingdoms of Great Britun and 
Ireland, and foreign parts dependant 
upon Great Britain. They may be alter- 
ed and enlarged, at the pleasure of the 
king ; and in certain cases they extend 
to civilians — as when by proclamation 
any place shall be put under martial law, 
or when people follow a camp or army 
for the sale of merchandize, or serve in 
any menial capacity. It is ordained that 
the articles of war shall be read in the 
circle of each regiment belonging to the 
British army every month, or ofiener, if 
the commanding officer think proper. A 
soldier is not liable to be tried by a mili- 
tary tribunal, unless it can be proved 
that the articles of war H^ve been duly 
read to him. 



ARTICULATE ammda, are such sounds 
as express the letteris, syllables, or words 
of any alphabet or langfuage ; such are 
formed by the human voice, and by some 
few birds, as parrots, &c. Other brutes 
cannot ^iculate the sounds of their voice. 

ARTICULATED, something furnished 
with, or consisting of joints. 

ARTICULATION, in anatomy, denotes 
the juncture of two bones, intended for 
motion. 

Articulation, in music, applies equal- 
ly to vocal and to instmmental perform- 
ances, to words, and to notes; and it in- 
cludes that distinctness and accuracy of 
expression, which gives every sj^Uable 
and sound with truth and perspicuity, 
and forms the very foundations of pathos 
and g^ce. 

ARTIFICERS, those who work with 
the hands, and manufacture any kind of 
commodity in iron, brass, wood, &c. Ar- 
tificers are the same with what we other- 
wise call handicrafts and mechanics; such 
are smiths, carpenters, tailor^, shoema- 
kers, weavers, and the hke. The Roman 
artificers had their peculiar , temples^ 
where they assemblec^ and chose their 
patron, to defend their causes : they were 
exempted from all personal services. Ta- 
runtinus Patemus reckons thirty-two spe- 
cies of artificers, and Constantme thirty- 
five, who enjoyed this privilege. The 
artificers were incorporated into divers 
colleges or companies, each of which had 
their tutelar gods, to whom they offered 
their worship ; and several of these, when 
thejr quitted their profes«on, hung up 
their tools, a votive offering to their gods. 
Artificers were held a degree below meir* 
chants and argentarii, or money-chang- 
ers^ and their employment more sordid. 
Some deny that, in the earUest ages of 
the Roman state, artificers were ranked 
in the number of citizens ; others, who 
assert their citizenship, allow that they 
were held in contempt, as being unfit for 
war, and so poor, that they could scarce 
pay any taxes. For which reason they 
were not entered among the' citizens, in . 
the censor's books; tho. design of the 
censors being only to see what number 
of persons were yearly fit to bear arms, 
ana to pay taxes towards the support of 
the stale. It majr be added, that much of 
the business ot artificers was done by 
slaves and foreigners, who left little for 
the Romans to mind but their husbandry 
and war. By means of the arts, the minds 
of men are engaged in inventions bene- 
ficial to the com^oiunity ; and thus prove 
the grand preservative against the bar- 
barism and brutality which ever attend 
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oi^an indolent and inactive stupidity. By 
the English laws, a stranger, being an ar- 
tificer in London, &c. shall not keep above 
two stranger servants; but he may have 
as many English servants and apprentices 
as he can get And as to artificers in 
wool, iron, steel, brass, or other metal, 
&c. persons contracting with them to go 
out of the kingdom into any foreign coun- 
tty are to be imprisoned three months, 
and fined in a sum not exceeding one 
hundred pounds. And such as going 
abroad, and not returning on warning 

S'ven by our ambassadors, &c. shall be 
sabled from holding lands by descent 
or devise, from receivmg any legacy, &c. 
and be deemed aliens. Penalty of 5001. 
and of imprisonment for twelve months, 
for the first oifence ; and for the second, 
of 1000/. and of imprisonment for two 
years ; is also inflicted on persons seduc* 
ing artificers to go abroad. 

A stranger-artificer in London shall not 
keep more than two stranger servants. 
2 Hen. Vlll. c. 16. Persons contracting 
with artificers in wool, iron, steel, brass, 
or other metals, &c. to go to any foreign 
country,shall be imprisoned three months. 
5 Geo. 1. c. 27; and if any person shall 
contract with, or encourage any artificers 
employed in printing callicoes, cottons, 
muslins, or linens of any sort, or in mak- 
m\^ any tools or utensils for such manu- 
factory, to go out of Great Britain to any 
port beyond the seas, he shall forfeit 500/. 
and be committed to the common gaol 
of the county for 12 months, and until 
such forfeiture shall be pjud. 22 Geo. ill. 
c. 60. sect. 12. 

ARTILLERY, in the most appropriate 
application of the word, means the can- 
non, mortars, howitzers, and other large 
pieces for discharging shot and shells by 
the expansive force of inflamed gunpow- 
der, as used in the land service. In a 
xnore enlarged sense, the word denotes 
engines of war of all sorts, ancient and 
modern, by which darts, stones, bullets^ 
&c. were shot forth in battle. . See Bal- 

USTA, CaTAPULTA, &C. 

Artillery, or cannon and mortars, is ge- 
nerally supposed to have been first used 
in Europe by the Venetians, in the sie^e 
of Claudia Jesse, now called Chicggia, in 
1366 ; and in their wars with the Genoese, 
1379. But Edward the Third is known 
to have used cannon at the battle of Cres- 
sy, in 1346, and at the siege of Calais, in 
1347. And facts that will be mentioned 
give reason to suppose that it was par- 
tially used in this quarter uf the world 
before that period. A treatise of the fa- 
xnous Roger Bacon, written in 1280, is the 



first Buropean publication which men- 
tions the composition of gunpowder, and 
Eroposes its use in war ; the invention is, 
owever, most commonly, though unjust- 
ly, attributed to Bartholdus Schwartz, a 
German, in 1320. Bacon only proposed 
the use of the unconfined flame oi gun- 
powder as a mode of annoying an enemy; 
but Schwartz is supposed to have disco- 
vered its application in projecting heavy 
bodies, from an accidental explosion of 
some in a common mortar, in which he 
had mixed its ingredients together, hav- 
ing blown oflT an heavy stone cover to a 
considerable distance ; audi it is imagined 
that the mortars now used for throwing 
shells derived their name from their re- 
semblance to those used by chemists, in 
one of which the above accident occur- 
ring, had first suggested the use that 
might be made in war of metallic vessels 
of a somewhat similar form. 

The little which was formerly known 
of Asiatic history, and the undeserved ne- 
glect with which it is stiU treated, made 
the above account of the origin of cannon 
satisfactory hitherto. But to consider the 
invention of cannon as an European in- 
vention, at the present period, when we 
have such authentic documents of their 
use in China many centuries before they 
were thought of in this part of the world, 
would be wilfully to sacrifice truth to the 
childish vanity, that leads Europeans too 
ofton to arrogate an imaginary superiori- 
ty, in every thing, over the inhabitants of 
the more early civilized states of the east- 
ern hemisphere. 

If the testimony of the Chinese them- 
selves is not sufficient on this point, the 
fact of their famed great wall being, fur- 
nished with embrasures, fitted in such a 
manner for cannon as to leave no doubt 
of their having been in use at the time of 
its erection, sufficiently proves it. To 
which an additional argument may be 
added, from their very ancient game of 
chess, in which pieces have been used 
from remote antiquity, designating en- 
gines of war whose power was derived 
from gunpowder, Mr. Irwin, in his paper 
on the Chinese Game of Chess, in the 
Transactions of the Royal Irish Academy, 
proves that gunpowder was in common 
use in China 371 years after Confucius, 
or 161 years before Christ; and Du 
Halde has long since given documents, to 
shew that 'the Chinese wall was in exist- 
ence 200 years before the commence- 
ment of the Christian aera; and conse- 
quently, for the reason before stated, the 
use of cannon must have been of at least 
equal antiqifity. And there is a strong* 
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probabitity that Hie ifiTention was of a 
much more remote date ; as it is not like- 
ly that cannon, immediately after the dis- 
covery of gunpowder, would have been 
brought to sufficient perfection for wall 
service; or that a very new invention 
would have been alluded to in the nomi- 
nation of the pieces used in the game of 
chess, peculiar to China. 

It is so far from an impossibility that the 
same thing may have' been invented by . 
different persons in various parts of the 
world, that no fact is better proved to have 
frequently occurred ; but to invent an im- 
portant matter, and to bring it into gene- 
ral use, are distinct *aiFairs, and seldom 
fall to the lot of the same person. 

The discovery made by Bacon was 
most probably not more attended to in 
an age of ignorance, than new discove- 
nesare at the present enlightened period, 
when they make such slow promss to- 
wards universal Adoption : and that of 
Schwartz was evidently of the same na- 
ture. It is, therefore, much more proba- 
ble, that the use of gunpowder in war was 
derived ultimately from the Chinese, than 
that it originated in the cell of an obscure 
monk, such as Schwartz ; or of one, 
though of more notoriety, yet from the 
prejudices of the times held in abhor- 
rence for an imputation of sorcery, as 
Bacon was. The mode in which the use 
of gunpowder in war might have passed 
from China to Europe is the most proba- 
ble and simple imaginable. Zing^s Khan 
is known to have conquered th e five north- 
ern provinces of Chinaabout the yearl234. 
In this conquest, that he must have learn- 
ed the use of gunpowder, and have prac- 
tised it afterwards, would have been ma- 
nifest from reason alone ; as at that time 
it had been in common use in China up- 
wards of 1400 years, from the facts before 
stated. But we have also the positive 
testimony of history to attest this point ; 
for in the Chinese annals of the Moguls 
by Yuen, as translated by Pere G^ubil, 
it is particularly stated, that the use of 
cannon and mortars was familiar in the 
wars and sieges of Zingis against the Chi- 
nese, both by them and him, in attack 
and defence. It is most probable that he 
used gunpowder in his wars against Mo- 
hammed, Sultan of Carisme, whose domi- 
nions extended from the Persian gulph to 
the borders of India and of Turkistan ; 
all which he added to his empire, de- 
stroying many flourishing cities, and lay- 
ing waste a tract of many hundred miles, 
extending from the Caspian Sea to the 
Indus, which was richly adorned with the 



labours and buildings of mankind; and 
which has not yet in the least recovered 
from the effect of his ravages, it is well 
known that he had a body of Chinese en- 
gineers in his army, who of course roust 
have been acquainted with the use of gun- 
powder; and his rapid successes were 
probably greatly owing to this circum- 
stance. The conquests of Zingis would 
thus have spread the knowledge of gun- 
powder over the western part of Asia, 
where, at the time of the crusades, the 
Europeans would have frequent opportu- 
nities of learning it ; and accordingly we 
find that it was just after this time that it 
was first used by Europeans in war. At 
no long period after tne return of Ed- 
ward the First to England, who was so 
famous for his victories in Palestine, we 
bear of cannon used by the English 
against the French. The Venetians, who 
used them in their wars to so much great- 
er extent, that the invention has been 
commonly attributed to them, were of all 
Europeans the most connected with Asia 
at that period; therefore those who 
would be most likely to learn the use of 
gunpowder from the Asiatics : and these 
are stron^testimonies in favour of the in- 
troduction of the invention into Europe 
in the manner stated, especially as we can 
trace many arts to Asia, which are well 
known to have been also learned there 
by Europeans at the time of the Crusa^les, 
Another argument in favour of this opi- 
nion is, that the first war, in which cannon 
were much employed in Europe, was one 
carried on by Asiatics against Europeans, 
in which they were used exclusively by the 
Asiatics. It was most remarkable in this 
war, at the siege of Constantinople, and 
in 1453, in wmch Mahomet the Second 
used one of the largest cannon ever made, 
which threw a stone bullet of 60015*. 
weight. Some knowledge of the use of 
gunpowder might also have been intro- 
duced into Europe by the successes of 
Zingis, who extended their conquests 
over a large portion of Russia, the great- 
est part of Poland, and subdued all Hun« 
gary except three cities, and overran Ser- 
via, Bosnia, and Bulgaria ; and who must 
have known its effects in war, when it 
was used by the armies of their prede- 
cessors, as before shown. In addition to 
the reasons mentioned for the Asiatic ori. 
g^n of the use of gunpowder, it should be 
noted, that the Germans were one of the 
last nations in Europe, who adopted its 
use ; which renders its having been first 
invented in that country highly impro- 
bftble> 
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^ It vafl many yean after the introduc- 
tion of cannon in Europe, before they at- 
tained that form and equipment which 
fitted them for any extensive use. At the 
neg^ of Constantinople, before mention- 
ed, which was 107 years after the battle 
of Gressy, their form was in the highest 
degree rude and inconvenient ; the object 
of their use then seemed to be, to imitate 
the effect of the ancient balista in throw- 
ing large masses of stone ; the large can- 
non before mentioned, that threw a stone 
of 600168, weight, was so unwieldy, that 
BO oxen were employed nearly two 
months in drawing it about 150 miles from 
Adrianople ; and it could be only charged 
and discharged seven times each day. 

We find that, at no very remote period, 
the chief reliance in war continued to be 
placed in other implements of battle than 
those for which gunpowder was necessary. 
In the reign of Heniy the Seventh it ap- 
pears that cannon were in some degree 
neglected, as there is said to be no order 
on record relative to gunpowder or can- 
non in his reig^. In the reigpi of EJiza- 
beth the effect of the bow and arrow still 
seems to be preferred in war to that pro- 
duced by gunpowder, as theve were se- 
veral acts passed by her relative to bows 
and archery, whicn showed them then 
to be considered as of the utmost impor- 
tance ; and even as late as the reign of 
Charles the First, two special commis- 
sions were granted for enforcing the use 
of the lon^ bow. 

In fact. It is only a few years back since 
' the use of cannon in the field, or artillery 
properly so called, obtained the predomi- 
nance it at present holds. The acra of 
the French revolution may be considered 
that of its complete adoption ; which was 
not a little aided by the invention of the 
species called flying artillery, which took 
place shortly afterwards. 

By artillery, is also understood the sci- 
ence which the officers of artillery ought 
to possess. This science teaches the know- 
ledge of the materials and ingredients that 
enter into the composition and structure 
of whatever relates to the artillery : the 
construction, proportion, &c. of the difier- 
ent warlike machines : the arrangement, 
movement and management of cannon, in 
the field, or in sieges, in such a manner, 
that each of them according to the length 
of its tube, and the diameter of its' bore, 
may be situated in the best place for doing 
execution : and that the whole train, tak- 
en together, may assist and support each 
other with the greatest advantage. 

Cannon are chiefly prepared by casting 



fused metal into moulds made of a 
form, and afterwards boring out the b 
rels and touch-holes from the solid ma 
They were formerly cast with the bam 
hollowed out in part, and were afterwai 
finished by boring; but the method n* 
in use prepares a grater proportion 
perfect pieces out ofag^ven number 
casts. 

Cannon for field service, or artille 
are usually made of copper, alloyed w 
about a tenth of tin; the tin adds ha; 
nessand solidity to the composition, whi 
(on account of its lightness, its greal 
durability, and being less liable to bui 
and, when tliat accident occurs, not bei 
apt to fly asunder in small pieces, but i 
ther splitting asunder,) is preferred 
cast iron. It is possible to make th€ 
even lighter of hammered iron than of t 
above composition; and a very neal 
finished piece of this kind is among t 
stores at the Warren i« Woolwich, s€ 
in some years ago by the maker, as a sp 
cimen of what might be done in this w£ 
It was judged that its recoil would be t 
great, on account of its singular lightne 
and therefdre this sort was not introduc 
into actual service ; but it would be 
great difliculty to prepare carriages f 
them, so as to admit of having a sufficie 
load of sand or earth added, when wai 
ed, which might be thrown away whi 
they were to be removed to any distanc 
and then their great lightness would 
them admirably for service in mountai 
ous countries. Cannon have also be< 
made of staves of hammerea iron, boui 
together by hoops of the same metal, ai 
a large one of this sort may be seen 
the Tower ; but we have no account as 
their use, durability, or safety. 

The form preferred for cannon may 1 
defined that of a right cone, obtruncate 
at the apex, and from which a small c 
linder has been subtracted, to form tl 
barrel. The greatest force of the ignit< 
powder being exerted at the breech, 
cannon is of course made thickest at th 
part : its thickness diminishes but litt 
for about a quarter of its length, when 
is suddenly reduced in the breadth of i 
mouldings in that part ; it is again redu 
ed abruptly at about hsdf its length, ai 
then continues diminishing very gpradual 
to near the muzzle, where it is again e: 
larged ; it having been found that the shi 
in departing was apt to exert a great< 
force against the gun in that place. Tt 
two parts of the gun, where the thickne 
is increased, are called the reinforce 
Some guns have been ipade in foreig 
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tountries, which hay© no reinforces or in- 
crease of thickness at the muzzle ; a very 
beautiful one of this description of brass, 
of a lai^e size, now lies in St James' 



Park, as a trophy of war,, brought fiom 
'^ ^ypt by the victorious troops command- 
by Geheral Lord Hutchinson. 



The following Table shews the dimensions of heavy, medium, and light brass guns^ 
in thirty second parts of their respective calibres. 



TAt the breech and commencement of 

Thickness of J the first reinforce 

metal, 'l End of the first reinforce .... 

\.Muzz]e a8tn^;al 

C Diameter 

^Length 

TFrom the extremity of the base ring to 
that of the breech mouldings . . . 
From the end of the breech mouldings 

to the centre of the button .... 
Breadth of the ovalo, or quarter round 
COf the button .... 

Diameters Of the neck 

COf the last fillet . . . 



Trunnions. 



Cascable. 



Hmry. 


Medium. Light. 


33 


32 22 t 


26 


25 


16 


17 


16 


10 


32 


30 


20 


32 


30 


24 


12 


10 


9 


SO 


24 


24 


4 


3 


3 


32 


26 


26 


26 


22 


20 


48 


44 


36 



In heavy and medium brass guns, the 
first and second reinforces are similar 
frustrums of right cones; and conse- 
quently, when produced, their outlines 
will be parallel to each other, and are dis- 
tant one-sixteenth part of the calibre. 
The exterior diameter of the pieceis also 
diminished by that quantity, and its out- 
line is drawn jo the muzzle astragal. 

In light guns, the length of the piece 
must be divided into eighteen equal parts, 
•f which 

5 parts are taken for the breech and 
first reinforee ; 

4 parts for the second reinforce ; 

9 ... for the chase ; 

2^. . . for the length of the muzzle; 

i part for the diameter of the neck. 

The axis of the trunnions are 8 parts 
from the breech, and half a calibre below 
the axis of the piece. The position of 
the trunnions of neavy and medium brass 
guns is as three-sevenths of the leneth^f 
the piece, from the extremity of the 
breech, and half a calibre below the axis 
of the piece, reckoning to their centres. 
The diameter of the trunnions are each 
one calibre, and their leng^ the same, 
allowing for the projection of the second 
reinforce ring; their iaces are parallel 
to the axis c/the piece.' The trunnions 
of medium and hght* brass guns have 
shoulders, which are a tenth of the dia- 
meter of the trunnion in breadth, and of 
sufficient depth to clear the projection of 
the second reinforce rings. 

The vent fields are one-seventeenth of 
the breach and first reinforce. 



The chase girdles are one-fourteenth 
part of the chase. 

The length of the muzzle is equal ta 
the diameter of the second reinforce ring 
in heavy f^ns ; and in medium guns, one- 
seventh of the length of the piece. The 
diameter of the swell of the muzzle is 
equal to the diameters of the second rein* 
force rings. 

The bottom of the bores of heavy brass 
' guns is a plain surface, meeting the sides 
in a small arc described with the radius 
of l-24th of a calibre f in medium and 
light guns they are hemispherical, and 
their vents form an angle of 75 degrees 
with the axis of the piece ; fnaking in 
light guns one-third of the calibre, and in 
medium one-fourth of the calibre, from 
the extremity of the bore. 

The vents of heavy guns are a fifth of 
an inch in diameter. 

In medium and light guns there is a 
portion of metal beneath the neck of the 
cascable, for reeeivfhg the loop of the 
elevating screw. The lower part of it is 
the arc of a circle, described witli a radi- 
us equal to the semidiameter of the neck; 
of the position of the centre is one-fourth 
part or the distance from the extremity 
of the breech moulding to that of the but- 
ton, and is one -fourteenth of the diame- 
ter of the neck below it. 

Medium and heavy guns are cast with 
dolphins, by which they are occasionally 
suspended, and they consequently should 
be placed over the centre of gravity of 
them, or rather so that the breech may 
preponderate in a small degree. 
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The following Table shews the calibres of English guns of all sorii 



Pounders 



Calibre in inches[7,0l8 



42 



32 



6,41C 



24 



18 I 12 



5,824|5,29^| ^620 4,328*3,608 



3,2042,913 



2,ei9 



*rable of the length, weight, and calibres of brass guns, and of Uie diameter of their 
shot, and weight of powder for proof and service. 



Brais Guns. 


Poand. 
en. 


Weight of 
for proof. 


LeaCtli. 


Weight of 
metaL 


GifibK. 


Diune. 

terofthe 

•hot. 


Weight of 

pomler 
for ■cnrice. 


Heavy. . - 

Medium . -< 
Light . . < 


42 


A •«. 


fU •«. 


et. gr, ft. 


ill. 


ill. 


lb. •*. 


. 31 : 8 


9:6 


61:0: 


7,018 


6,68 


14: 


24 


21 : 12 


9:6 


53:0: 9 


5,824 


5,54 


8: 


12 


12 : 


9:0 


29:0: 


4,623 


4,40 


4: 


9 


9 : 


9:0 


26:0: 


4,200 


4^00 


3: 


6 


6:0 


8:0 


19:0: 


3,668 


3,48 


2: 


3 


3 : 


7:0 


11:2: 


2,913 


2,77 


1: 


. H 


1 : 8 


6:0 


5:2: 


2,310 


2,20 


0: 8 


' 24 


18 : 


8:0 


40 : 1 : 21 


5,824 


5,45 


8: 


12 


9 : 


6.6 


21:0:14 


4,623 


4,40 


4: 


6 


6 : 


5:0 


10 : 1 : 12 


3,668 


3,48 


2: 


■ 24 


10 : 


5.6 


16 : 1 : 12 


5,824 


5,54 


8: 


12 


6 ': 


5:0 


8:3:18 


4,623 


4,40 


4: 


6 


3 : 


4:6 


4:3:14 


3,668 


3,84 


2: 


. 3 


1: 


3:6 


2:3: J 


2,913 


2.77 


1: 



N. B. The above charges for service are established by the Board of Ordnanc- 
hut in actual service they are commonly reduced to a third of the weight of the sho 



From the following dimensions of the 
wheels and axles of an heavy 12 pound- 
er and of a light six pounder, some idea 
may be formed of the proportion of other 
parts of their carriages, and also of those 
of pieces of artijlery of the other rates. 



Heary Light 
13 pouoder. pounder 



Diameter of the wheel 
Height of the axletree 
Thickness of ditto . . 
JUength of ditto . . . . 



5064 



ft. in, 
4: 9,, 
0: 8,250 
0: 6,625 
6: 8, 



ft. in. 

5» 
0:6, 
0:5,250 
5:3, 



The bed of the 12 pounder is 3 feet 
inches in length. 

The most usual mode by which canno 
are discharged is, by applying a kindle 
match to the touch-hole. Locks, on a s 
milar principle to musket Iocks,haTe. bee 
tried in soa service,' and have been four 
to perform very well, but their use is I 
no means gener&h 

A very great improvement has bee 
made in matches by M. Leroy, who h: 
found that small rods of lime-tree, ar 
some other soft woods, prepared with i 
fusion of nitrate of lead; or nitrate of co] 
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per, form matches much superior to the 
common sort. For the method of making 
them, see the articles Match and Port- 
fire. 

For the construction of iron guns for 
battering pieces, and garrison and ship 
guns, mortars, howitzers, and for other 
particulars relative to artillery in general, 
see the articles Cawsou, Mortars, How- 
itzers, GuirsBRT, and Projectiles. 

It would appear, at a superficial view, 
that the adoption of cannon and gunpow- 
der in war had rendered it more bloody 
and destructive than the method of fight- 
ing and the arms formerly in use ; but the 
reverse of this wiH be found in reality to 
have taken place. The chief contest in 
modern wamre is for posts and stations, 
where artillery can have such commapd 
of the adjoining ground, as to eive a ma- 
terial superiority ; and as the chief com- 
bat is carried on from a distance, on a re- 
verse of fortune the defeated have more 
' opportunities of safe retreat. Hence 
mere extermination of an enemy ceases 
to be the ultimate design of war : when 
a post is seized, those under its influence 
no longer think of contending ; the odds, 
ag^nst their success, are so (excessive, 
that it ceases to be any disgrace to yield, 
and those become prisoners of war, wl^o, 
in the ancient warfare, must have been 
devoted to massacre. In the history of 
remote periods, we oflen read of 200,000 
or more men entering the field of battle, 
and not more than a dozen or two escap- 
ing alive, and in a few instances not even 
so many. Such sajiguinary terminations 
to engagements never now otcur, and 
it often happens, that in a long campaign 
not morc^ves are lost than formerly have 
perished in a single battle. 

The following observations of Dr. Smith 
on the subject shew still more the advan- 
tage to mankind in general of the use of 
cannon, and other modern instrunients 
of war. 

" In modem war, the great expense of 
fire-arms gives an evident advantage to 
the nation which can best afford that ex- 
pense ; and consequently to an opulent 
and civilized over a poor and barbarous 
nation. In ancient times, the opulent and 
civilized found it difficult to defend them- 
selves against the poor and barbarous na- 
tions. In modem times, tiie poor and bar- 
barousfind it difficult to defend themselves 
against the opulent and civilized. The in- 
vention of fiere-arms, an invention which 
at first siglit appe^rsso be so pernicious, is 
certainly favourable both to the permanen- 
cy and to the extension of civilization. 
' This circumstance alone reduces the 
VOL. n. 



Tartar hordes to comparative insignifi- 
cance, who in ancient times were so 
formidable to the civilized world : who 
more than once have reduced it to pri- 
mitive ignorance and barbarity, by the in- 
discriminate destruction of men of science 
and artists ; and whoscf numbers, which 
have procured Uiat part of the world they 
inhabit the name of the qfficma gentium, 
might be still an object of terror, but for 
the use of cannon. 

Artillert, fiyingt a species of it call- 
ed so from the celerity with which it is 
moved from station to station. 

Seats are contrived in the carriage and 
limbers of guns of this sort for the men 
who work it, and a sufficient number of 
horses are added to carry the whole at a 
gdlop, when the ground will admit of 
this pace. Each horse is in general rode 
by a separate driver, and the men are all 
trained either to drive or work the gun, 
as occasion may require. 

Flying artillery were first used by the 
French, shortly after their revolution, 
and materially assisted them in some of 
their most signal victories. Their use has 
now become general in Europe, and may 
be expected to increase. 

ARTIST, in a general sense, a person 
skilled in some art ; or, according to Mr. 
Harris's definition, a person possessing an 
habitual power of becoming the cause of 
some effect, accprding to a system of va- 
rious and well-approved precepts. In this 
sense, we say, an excellent, a curious 
artist. The pre-eminence is disputed be- 
tween ancient and modern artists, especi- 
ally as to what relates to sculpture, paint- 
ins^, and the like. At Vicenza, we are 
told of a privilege granted to artists, 
like that of clergy m England ; in virtue 
of this, criminals adjudged to death save 
their lives, if they can prove themselves 
'the most excellent and consummate . 
workmen in any useful art. This benefit 
is allowed them in favorem artta, for the 
first offence, except for some particular 
crimes, of which coining is one. Thd 
exception is just, since here the greater 
the artist, the more dangerous the person. 
Evelyn's Disc, of medals, ch. vii. p^ 237, 
&c. Artists are persons who practise 
those arts which must necessarily be 
combined with a considerable degree of 
science, distingruishing thenii from such as 
are properly artizans or mechanics. Ar- 
tists are, particularly, those who stiidy and 
effect what are termed the polite arts, t. e. 
painting, sculpture, and architecture, to 
which may be added engraving. It ap- 
pears that all civilized nations in every 
age have produced artists, and that with 
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A degree of excellence, generally an-* 
swcrable to their civilization and opulence. 
In every nation where the arts have 
floutishe<l, the artists have made but ru4e 
essays, and by degrees they have been 
nurtured up ' to excellence, except in 
such instances where they have been 
triinsplanted, as from Greece to Rome. 
ft'is universally acknowledged respecting 
statuary and architecture,, that ancient 
Greece has produced the best artists in 
the world ; their works, whicii have es- 
caped the ravages of time, ai-e the stand- 
ing monuments of their fame, and are 
iitill considered as the models of perfec- 
tion ; there is, however, an uncertainty, 
whfether their painters were equally skill- 
ed with their statuaries. With some 
reason, many judicious persons have sup- 
posed they were liot ; while others con- 
tend, that so much excellence produced 
in one branch must have contemporary 
artists, who would excel in the other also. 
While we cannot doubt of the genius of the 
Grecian artists, and of their ability to pro- 
duce works of excellence, yet it may not 
be allowed, that this argument will be 
found to be so conclusive as it may at first 
appear, since Chinese and Indian models 
are found in a more perfect state than 
either their drawings or paintings. When 
the Goths overran Italy, the arts were de- 
stroyed ; and, with Grecian architecture, 
painting and sculpture lay in one common 
grave forgotten, until they revived under 
some artists in the twelfth and thirteenth 
centuries, who ought not to be named as 
artists, but for the succeeding eifects to 
which their efforts prepared the way, 
and in a short time after produced Afi- 
. chael Angelo, Raphael, Correggio, Titian, 

VvjJV'4*^'' Algfardi, Bernini, &c. painters, sculptors, 
•;^B '^ and architects, to whose works the living 
;; artists are almost as much indebted, as 

these illustrious characters were to the 
ancient monuments they dug from the 
iiiins of old Rome. See Ams^Jine. 

ARTOCARPq;^%r%^any, bread-fndt 
tree. Cia8SrMo'n|^l4.MQnandria. Male 
flowers, cal. non^^^ment cylindrical, all 
covered with ftorets ; cor. to each two 
petals, oblong, concave, blunt, villose ; 
stam. filaments single, within each corolla, 
filiform, the length of the corolla ; anther 
oblong. Female flowers, on the same 
tree : caL aiid corolla none ; pist. germs 
very many ; connected into a globe, hex- 
angular style to each, filiform; stigma 
single, or two, capillary, revolute ; per. 
fruit ovate, globular, compound, muricate; 
seed for each germ solitary, oblong, co- 
vered with fi pulpy aril, placed on an 
ovatp reeeptaole. There are but twa 



species : 1. A. incisa, which is the thick- 
ness of a mart, and upwards of 40 feet 
high : the trunk is upright ; the wood 
soft, smooth, and yellowish ; the inner 
bark white, composed of a net of stififish 
fibres, the outer bark smooth, but full oi" 
chinks, pale ash-colour, with small tuber- 
cles thinly scattered over it. Wherever the 
tree is wounded, it pours out a glutinous 
milky liquor. The branches form an am- 
ple almost globular head; the lower ones, 
which are the longest, spring from the 
trunk, 10 or«^ 12 feet above the ground* 
speading almost horizontally, scattered, 
and in a sort of whorl ; twigs ascend ing^ 
bearing flowers and •fruit at their ends. 
Tn captain Cook's voyage it is observed, 
that the bread-fruit tree is about the size 
of a middling oak ; its leaves are fre- 
quently a foot and a half long, oblong, 
deeply sinuated, like those of the fig-tree, 
which they resemble in consistence and 
colour, and in exuding a milky juice 
when broken. The fruit is the size and 
shape of a child's head, and the surface is 
reticulated not much unlike a truffle ; it 
is covered with a thin skin, and has a core 
about as big as the handle of a sraaU 
knife ; the eatable part lies between the 
skin and core ; it is as white as snow, 
and of the consistence of new bread. It 
must be roasted before it is eaten, being 
first divided into three or fgur parts ; its 
taste is insipid, with a slight sweetness^ 
somewhat resembling that of the crumb 
of wheaten bread mixed with the Jeru- 
salem artichoke. The fruit not beings in 
season all the year^ there is a method of 
supplying this defect, b^ reducing it to 
sour paste, called makie ; and besides 
this, cocoa nuts, bananas, [ilantidns, and a 
great variety of other fruits, come in aid 
of it. This tree not only supplies food, 
but also clothing, for the bark is stripped 
off the suckers and formed into a kind of 
cloth. To procure the fruit for food costs 
the Otaheiteans no trouble or labour but 
climbing a tree ; which, though it should 
not indeed shoot up spontaneously, yet, 
as captain Cook observes, if a man plant 
ten trees in his life time, he will as com- 
pletely fulfil his duty to his own and fu- 
ture generations, as the native of our less 
temperate climate can do by ploughing 
in the cold winter, and reaping in the 
summer's heat, as often as these seasons 
return ; even if, after he has procured 
bread for his present household, he 
should convert a surplus into money, and 
lay it up for his children. But where the 
trees are once introduced in a favourable 
soil and climate, so far from being obliged 
to renew them by planting, it seems pro* 
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bable that the inhabitants will rather be 
under the necessity of preventing their 
progress ; for young trees spring abun- 
dantly from the roots of the old ones, 
which run along near the surface. Ac- 
cordingly they never plant the bread-fruit 
tree at Otaheite. The breadfruit is dis- 
tinguished into that which is destitute of 
seeds, and that in which seeds are found. 
The natives of Otaheite reckon at least 
eight varieties of trees which produce the 
former. This most useful tree is distri- 
buted very extensively over the East In- 
dian continent and islands, as well as the 
imiumerable islands of the South Seas. 
I-n Otaheite, however, and some others, 
the evident superiority of the seedless 
variety for food has caused the other to be 
neglected, and it is consequently almost 
worn out. We are informed by Captain 
King, that in the Sandwich islands these 
^rees are planted and flourish with great 
luxuriance on Hsing grounds j that they 
are not indeed in such abundance, but 
tliat they produce double the quantity of 
fruit which they do on^ the rich plains of 
Otaheite ; that the trees are nearly of the 
same height, but that the branches be^n 
to strike out from the trunk much lower, 
and with greater luxuriance ; and that the 
climate of these islands differs very little 
from that of the W^est Indian Islands, 
which lie in the same latitude. This re- 
flection probably first suggested the idea 
of conveying this valuable tree to our is- 
lands in the West Indies. For this purpose 
his Majesty's ship the Bounty saded, for 
the South Seas, on the 23d of December, 
1787, under the command of lieutenant 
William Bligh. But a fatal mutiny pre- 
vented t(ie accomplishment of this bene- 
volent design. His Majesty, however, 
not discouraged by the unfortunate event 
of the vo3rage, and fully impressed with 
the importance of securing so useful an 
article of food as the bread-fruit to our 
West Indian islands, determined, in the 
year 1791, to employ another ship for a 
second expedition on this service ; and, 
in order to secure the success of the voy- 
age as much as possible, it was thought 
proper that two vessels should proceed 
together on this important business. Ac- 
cordingly, a ship of 400 tons, named the 
Providence, was engaged for the purpose, 
and the command of her given to captain 
Bligh ; and a small tender, called the As- 
sistant, commanded by Ueutenant Na- 
thaniel Portlock. Sir Joseph Banks, as 
in the former voyage, directed the equip- 
ment of the ship tor this particular pur- 
pose. Two skilful gardeners were ap- 



pointed to superintend the trees and 
plants, from their transplantation at Ota- 
heite, to their delivery at Jamaica ; and 
captain Bligh set sail on the 2d of August, 
1791. The number of plants taken on 
board at Otaheite was 2634, in 1281 pots, 
tubs, and cases ; and of these 1151 were 
bread-fruit trees. When they arrived at 
Coupang, 200 plants were dead, but the 
rest were in good order. Here they pro* 
cured 92 pots of the fruits of that coun- 
try. They arrived at St. Helena with 830 
fine bread-fruit trees, besides other plants. 
Here they left some of them, with differ-^ 
ent fruits of Otaheite and Timor, besides 
mountain rice and other seeds ? and from 
hence the East Indies may be supplied 
with them. On their arrival at St. Vin- 
cent's they had 551 cases, containing 678 
bread-fruit trees, besides a great number 
of other fruits^nd plants, to the number 
of 1245. Near half this car^ was depo- 
sited here, under the care ot Mr. Alexan- 
der Anderson, the superintendant of his 
Majesty's botanic g^raen, for the use of 
the Windward islands : and the remain- 
der, intended for the Leeward islands, was 
conveyed to Jamaica, and distributed as 
the Gdvenor and Council of Jamaica 
were pleased to direct. The exact num- 
ber of bread-fruit trees brought to Ja- 
maica was 352, out of which five only 
were reserved for the botanic garden at 
Kew. Though the principal object of 
this voyage was to procure the bread- 
fruit tree, yet it was not confined to this 
only ; for the design was, to furnish the 
West Indian Isles with the most valuable 
productions of the South Seas and the 
East Indies. Captain Bligh had the satis- 
fiiction, before he quitted Jamaica, of see- 
ing the trees which he had brought, with 
so much success, in a most fiourishing 
state ; insomuch that no doubt remained 
of their growing well, and speedily pro- 
ducing fruit ; an opinion which subse- 
quent reports have confirmed. But though 
the fruit has been produced in great 
abundance, it is said not yet to have arriv- 
ed at that high state of perfe<nion in which 
it is described to be at Otaheite. Thun- 
berg sent seeds of the East Indian bread- 
fruit tree from Batavia to the botanic gar- 
den at Amsterdam, in 1775. In 1777, he 
sent some small living plants; and the 
year following, he brought with him to 
Europe a great number of plants, both of 
this and the following species. But the 
true seedless sort, from the South Seas, 
was first introduced into the islands of 
St. Vincent and Jamaica, and into the bo- 
tanic garden at Kew, by captain Bligh, in 
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1T93, The bread-fruit, when perfectly 
ripe, is pulpy, sweetish, putrescent, and 
in this state is thought to be too laxative ; 
but when green it is farinaceous, and es- 
teemed a very wholesome food, either 
baked under the coals, or roasted over 
them. The taste is not unhke that of 
wheaten bread, but with some resem- 
blance to that of Jerusalem artichokes, or 
potatoes. It was mentioned before, that a 
sort of cloth was made of the inner bark : 
to this wc may add, that the wood is used 
in building boats and houses; the Jiale 
catkins serve for tinder; the leaves for 
wrapping their food in, and for wiping 
their hands instead of towels; and the 
juice for making bird-lime, and as a ce- 
ment for fining up the cracks of their ves- 
sels for holding water. Three trees are 
supposed to yield sufficient nourishment 
fur one person. 2. A. integipifolta, Indian 
jacca tree. The East Indian jacca, or 
jack tree, is about the same size as the 
fort-going, or perhaps larger. The foot- 
stalk is somewhat triangular, smooth, and 
an inch in length. The fruit weighs 30 
pounds and upwards ; it has within it 
frequently from two to three hundred 
seeds, three or four times as big as al- 
monds ; they are ovate -oblong, blunt at 
one end, sharp at the other, and a little 
flatted on the sides. 

These two species of Artocarpus can- 
not be distinguisiied with certainty, either 
by the form of the leaves, or the situa- 
tion of the fruit ; for the leaves in this 
are sometimes lobed as on that ; and the 
situation of the fruit varies with the age of 
this tree, being first borne on the branch- 
es, and then on the trunk, and finally on 
the roots. The jacca tree is a native of 
Malabar, and the other parts of the East 
Indies. The fruit is ripejn December, 
and is then eaten, but is esteemed diiHcidt 
of digestion; the unripe fruit is also used 
pickled, or cut into slices and boiled, or 
fried in palm oil. The nuts are eaten 
roasted, and the skin which immediately 
covers them is used instead of the areca 
nut in chewihg betel. The wood of the 
tree serves for building. No less than 30 
varieties of the fruit are enumerated in 
Malabar. It was introduced into the royal 
botanic garden at Kew, in 1778, by Sir 
Edward Hughes, Knip^ht of the Bath. 

ARTS,^ne. The Fine Arts may be pro- 
perly defined those, which, blending ele- 
gant ornament with utility, convey in- 
tellectual pleasure to the mind, jthrough 
* the medium of the fancy or imagination. 
They are termed elegant or fine arts, not 
in opposition to those which are necessary 



or useful, but to distinguish them from 
such as are necessary or useful only. 

The arts generally distinguished by the 
appellation fine are. Poetry, Music, Paint- 
ing, Sculpture, and Engraving, with tlieir 
several branches. To these we may not 
improperly add Dancing, and also Archi- 
tecture; for the latter, although in its 
origin it was merely appropriated to pur- 
poses of utility, has certainly, by its va- 
rious proportions, modes, and embellish- 
ments, become highly ornamental, and 
impressive to the imagination. 

It is perliaps scarcely within the scope 
of a work of this kind, intended for the 
promulgation of the best established doc- 
trines on* the various branches of human 
knowledge, rather than as a receptacle 
for novel and dubious conjecture, to dis- 
cuss how far the general sense, in which 
a term is understood, includes its full and 
entire meaning; otlierwise it might not 
be impossible to shew that many branch- 
es of art or science, besides the above 
mentioned, have an inseparable connec- 
tion with the fine arts ; and that, of con- 
sequence, their influence at least, if not 
their dominion, is much more widely ex- 
tended than is commonly supposed. 

If between poetry and painting there 
really subsist that close affinity which has 
been so generally allowed, if they are 
daughters of the same parent, if their ob- 
ject be the same, the mode by which the^i 
accomplish that object alone different, il 
painting is mute poesy, and the poem s 
speaking picture, may we not reasonabl) 
conclude that there exists some greal 
rule, some primary principle, common t( 
both ; and hope, by tracing the conduct 
of the one art, to throw some a^ditiona 
light on the other ? Perhaps the result o 
an investigation upon the nature an< 
boundaries of the art of poetry would, b; 
analogy, at once bring us to this conclu 
sion, that it is impossible to define tb< 
precise Hmits of the fine arts in general 
or what is alone their object. 

Although metre or versification be ne 
cessary to constitute what is strictly call 
ed poesy, still it is by all admitted an. 
felt, that it is the last qualification of 
great poet; and hence a noble authoi 
(Lord Lansdown) observes, that " Versi 
fication is in poetry what colouring is ii 
painting, a beautiful ornament." « But,' 
he adds, ** if the proportions are just, th 
posture true, the figure bold, and th 
resemblance according to nature, thoug 
the colours happen to be rough, or caw 
lessly laid on, yet the picture shall lofl 
nothing of its esteem. But if skill i 
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\'ei'MiicatJon be the least, what are then 
the greater qualities which constitute the 
poet ? The question is easily answered : 
those very qtmlities, which, in a grater or 
less degree, are requisite to the forma- 
tion of an elegant speaker or writer, on 
almost any subject, whether in prose or 
verse, with the exception of those of pro- 
found or abstruse science. And indeed 
the dif&rent species of prose writers 
have, from time to time, made much en- 
croachments on what is perhaps more 
peciiliarly the province of poetry ; and 
the poets have, as -it were in revenge, 
adopted so many of those subjects which 
belong more properly to prose ; that the 
chief difference now remaining between 
the two parties seems to^ be, toat the lat- 
ter express their thoughts throug^ the 
medium of metre or rhyme, and the for- 
mer without that ornament Who will 
deny the title of poet to the authors of 
Telemachus and the Death of Abel ? And 
who will deny^ that some of those trea- 
tises which have employed the ingenuity 
of poets, under the title of didactic poems, 
-would better have attained the object of 
instruction and conviction to the reader, 
bad they been written in the energetic 
prose of a Bacon, a Swift, or a Johnson ? 

That a similitude between poetry and 
painting, as before mentioned, really sub- 
sists, there can be little doubt ; nor would 
it be difficult to point out instances of 
productions in each of these arts, as well 
as of music, so resembling in character, as 
to seem, as it were, different emanations 
from one spirit^ and alike calculated to 
excite kindred sensations in the breast of 
the hearer or spectator. But, however 
close the compahsoti might have been at 
the period when that comparison was first 
made, when each art was, in fact, applied 
to effect similar purposes, though through 
different means, it is certain that, since 
the objects of their pursuit have become 
more varied and extended, the propriety 
of the comparison between them has pro- 
portionably diminished. 

But if, instead of contenting ourselves 
with retracing the old parallel of poetry 
with painting, we were to take a wider 
range, and consider the arts of design as 
a mode of conveying ideas, or as analo- 
gous to language or writing in general, 
such an enquiry might lead us to a just 
appreciation of their importance, by ex- 
hibiting a comprehensive view of the ex- 
tent oftheir powers, and of the modes of 
applying those powers, as means for the 
attainment of any desired end. 

The arts of design we may then consi- 
der as a language, by which, though all 



things cannot be expressed, many a^ least 
may, in a stronger and clearer manner 
than can be effected by any other. And 
it is scarcely necessary to add, that all 
those arts or sciences, to the comprehen- 
sion or practice of which lineation or mo- 
delling is requisite, are more or less de- 
pendent on design. 

The arts of design, or those dependent 
on design, may be divided into three 
g^eat classes : arts, simply useful or ne- 
cessary ; arts, whose object it is to unite 
elegance with utility ; and arts, whose 
aim is more decidedly to elevate the hu- 
man mind, by an appropriate choice of 
the most grand and beautiful objects. 

Design, so far as it is requisite for the 
common purposes of life, as building 
dwelling-houses, planning convenient fur- 
niture, forming canals, raising aqueducts, 
&c. is a useful, or indeed a necessary art. 
Without design, by which the explanato- 
ry 6gures are furnished, the first princi- 
ples of geometry and the mathematics, 
the foundation of so large a portion of 
human knowledge would be unintelligi- 
ble. Without design, we should be igno- 
rant of the situations and bearings of dif- 
ferent countries; without the assistance 
of maps and charts, the pilot would be 
ignorant what course to steer ; nay, the 
compass itself may be termed the off- 
spring of design. By her means, without 
the constant recurrence to dissection, the 
physician and surgeon are instructed in 
the various situations and appearances of 
the bones, veins, nerves, muscles, and 
every other part of the human frame ; and, 
by her assistance, the visible symptoms of 
disorders can be accurately described* 
when words would have been inadequate 
to the task. 

If we consider design as applicable to 
those arts, sciences, or manufactures, 
whose object it is to combine utility and 
instruction with ornament and amuse- 
ment, we shall find her province not less 
extended. The chair, the sofa, the table, 
and the lamp, no longer confined to the 
purposes of mere necessity, present them- 
selves, adorned with all the graces of 
Grecian art, at once the instruments of 
our comfort, and the embellishment of 
our apartments. By means of design, we 
are transported to foreign climes ; we be- 
hold theilr buildings, processions, dresses, 
&c. : with her assistance, the traveller is 
enabled to teach us their customs and 
manners, and instruct us in the process 
of their manufactures ; the deepest re- 
cesses of the earth are laid before us, and 
the whole animal creation, with the won- 



Digitized by VjOOQ IC 



ARU 



ARU 



den of the deep, are not witiiheld firom 
our view. 

The arts of. design, considered more 
strictly as elegant art^ have a no less ez- 
tenttve and noble scope : our edifices rise 
with majestic beauty ; the column, the 
obelisk, and the statue, perpetuate the 
remembrance of departed worth ; whilst 
the picture excites us, by its representa- 
tions, to emulate the heroic deeds of for- 
mer times, or transports us to the alluring 
regions of fancy. 

We have perhaps said sufficient to 
shew the difficulty, nay, the impossibility, 
of defining the precise limits of the fin# 
arts in general. Of each in particular it is 
not our intention here to speak, nor shall 
we undertake a laborious and unprofitable 
inquiry respecting the pretensions of any 
one Of them to priority of existence or 
superiority of rank. Each b»a its allotted 
office, and they journey on, hand in hand, 
reciprocaUy decorating and assisting each 
other, the coeval, and perhaps the co- 
equal, ofl'spring of the same parent. See 
PoETRT, Painting, Dbawivo, Sculptdbs, 
flKURAvisro, AucaiTECTiTRs, Music, and 

PAKCIHO. 

AUUM, in botany, a genus of plants of 
the Monoecia Hexandria class and order. 
Spatbc one-leafed ; convolute at the base: 
spadix cylindrical androgynous, naked 
aoove, bearing the stamina m the middle, 
and the germs at the base. There are 
three divisions, and upwards of thirty 
species. A. without stems ; leaves com- 
pound. B. without stems ; leaves simple. 
C. caulescent. Of the species we notice, 
1. A. dracontium, dragon, which has a 
large tuberous, fleshy root, which, in the 
spring, puts up a straight stalk about 3 
feet high, spotted like the belly of a 
snake ; at the top it spreads out into 
leaves, which are cut into several narrow 
segments almost to the bottom; at the 
top of the stalk the flower is produced, 
which has so strong a scent of carrion, 
tliat few persons can endure it. It grows 
naturally in most of the southern parts of 
Europe, and is preserved in gardens, to 
supply the markets with the roots which 
are used in medicine. 2. A. maculatum, 
cuckow-pint, wake robin : the common 
appellation h lords and ladies, and in Wor- 
cestershire it is called bloody meh*8 Jin- 
^ers. It is a native of most parts of Eu- 
rope, except the very northern ones, in 
shady places, and on the banks of ditches: 
flowering in may. The berries ripen at 
the close of summer. The root and leaves 
of arum, when recent, are extremely acrid, 
and afl^ect the tongue with a pungency as 
if it were pricked with needles. This 



sensation maybe alleviated by milk, but- 
ter, or oil. When dried, thejr may be 
used for food in case of necessity. The 
root, dried and powdered, is used by the 
French as a wash for the skin, and is sold 
under tlie name of cypress powder. 3. 
A. seguinum, dumb-cane, arum, grows 
naturally in the sug^ar islands, and other 
warm parts of Amenca, chiefly in the low 
grounds; the plants abound in acrid juice, 
so that if a leaf or a part of the stalk be 
broken, and applied to the tip of the 
tongue, it causes a very painful sensation, 
and such an irritation as to prevent a 
person from speaking ; hence its name in 
Jamaica, where it is said they sometimes 
rub the mouths of their negroes with it 
by way of punishment. The stalk is used 
to bring sugar to a g^ood grain, when the 
juice is too viscid, and cannot be brought 
to granulate with lime. 

ARUN A, in botany, a genus of the Di- 
andria Digynia class and order. Gen. 
char, calyx tour-parted, the divisions re- 
flected; berry one-celled, one or two- 
seeded, there is but a single species, a 
tree with wide spreading branches, found 
in Guiana. 

ARUNDEUAN marbles, caUed also the 
Parian Chronicle, are supposed to be an- 
cient stones, on which is inscribed a chro* 
nicle of the city of Athens, engraven in 
capital letters in the island of Paros, one 
of the Cyclades, 264 years before the 
Christian xra. They are frequently de- 
nominated Oxford marbles, and derive 
their name either from the Earl of Arun- 
del, who procured them out of the east, 
or from his grandson, * who presented 
them to the University of Ozfora : in the 
former case they are called Arundelian, 
and in the latter Oxford marbles. These 
and other ancient relics were purchased 
in Asia Minor, Greece, and the islands of 
the Archipelaeo, by Mr. William Petty, 
who was employed in the year 1624, by 
the Earl of Arundel, for the purpose. They 
arrived in England about the year 1627, 
and were placed in the gardens belor^- 
ing to Arundel house in London. Hav- 
ing excited a considerable share of curi- 
osity among the learned, Mr. Selden un- 
dertook to explain the Greek inscriptions, 
which he did in a small quarto volume, 
under the title of " Marmora Arundelia- 
na," containing nearly forty inscriptions, 
with annotations. During the civil wars, 
these marbles were de&ced and much in- 
jured, and some of them entirely lost, or 
made use of for the ordinary purposes of 
building. In 1667, what were left of 
these curious remains were presented to 
the University of Oxford, when a new 
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edition of Selden*8 work was pubfisfaed, 
i with additional notes, by the celebrated 
Dr. Piideaax. Mr. Mattaire, in 1731, 
save the public a more comprehensive 
view of these marbles, and in 1763, Dr. 
Chan&r published a new and improved 
copy of them, in which he corrected the 
errors of the former editors, and supplied 
the deficiencies in some of the inscrip- 
Horn, particularly those of the Parian 
Chnndcle, by many ingenious conjectures. 
These marbles, in their perfect state, 
contained a chronological detail of the 
principal events of Greece, from the com- 
mencement of the reign of Cecrops, in the 
year before Christ, 1582, to the close of 
the archonate of Diognetus, in the year 
264 A. C. The chronicle of the last 90 
years is lost, and the others are much de- 
faced and corroded, of course the sense 
can only be discovered by very learned 
and industrious antiquaries, or supplied 
by conjectures. Almost every event in 
this table, between the destruction of 
Troy and Uie annual magistracy of Athens, 
is dj^ed 26 years earlier than in the canons 
of Eusebius, and those of other approved 
drronologers. These marbles have been 
applied to the elucidation of many parts 
m ancient histoiy ; but their inconsisten- 
cy with other authentic records has de- 
preciated their value and use. Their 
anthenticity has been doubted, and the 
question ably discussed by Mr. Robert- 
son and Mr. Hewlett, the former being 
inclined to give up, and the latter to vin- 
dicate, the authenticity of the Parian 
chronicle. 
' ARUNDO, common reed, in botany, a 

genus of the Triandria Dic;ynia class of 
planta, the calyx of which is a glume, 
ibrnied of two oblong, acuminated valves, 
not aristated, one longer than the other. 
The corolla is formed of two valves, of 
i the length of the cup, of an oblong, acu- 
I minated figure, with a lanuginous matter 
at the base, of the length of the flower ; 
the corolla adheres to * the seed, and 
serves as a pericarpium ; the seed is sin- 
gle, oblong, pointed, and downy at the 
base. There are 14 species, of which we 
notice, 1. A. bambos, bamboo-cane, which 
has a woody, hollow, round, straight 
culm, forty feet high and upwards, simple 
and shining ; it grows naturally almost 
every where within the tropical regions. 
Over a grtBt part of Asia it is very com- 
mon. It has been long cultivated here. 
Some of the plants have been seen twen- 
ty feet high ; a strong shoot from the 
root has been known to grow twenty feet 
in fire or six weeks. See Bamboo. 2. A. 



phragmites, the common reed, which 
flowers from July to September, and is 
common by the sides of rivers, in ditches, 
and large standing waters. In autumn, 
when the leaves begin to fall, and the 
stems are changed brown, it is cut for 
making screens in kitchen gardens, and 
for many other uses, as thatching, for 
which it is more durable than straw ; for 
ceilings, and to lay across the frame of 
wood-woriE, as the foundation for plaister 
floors. The panicles are used by the 
country people in Sweden to dye woo) 
green. 

ARUSPICES, or Haausficss, an or- 
der of priesthood, among the Romans, 
that pretended to foretel future events by 
inspecting the entraOs of victims killed in 
sacrifice; they were also consulted on 
occasions of portents and prodigies. It 
appears that women were admitted into 
this order. 

AS, in antiquitv, a particular weight, 
consisting of twelve ounces ; being the 
same with libra, or the Roman pound. 

As was also the name of a Roman coin, 
which wasof diflerent matter and weight, 
according to the diflerent ages of the 
commonwealth. 

It is also used to signify an integer, di- 
visible into twelve parts, from which last 
acceptation it signified a whole inherit- 
ance. The as had several divisions, the 
principal of whicli were the uncia, or 
ounce, being the twelfth part of the as? . 
sextans, the sixth part of tlie as; qua- 
drans, the fourth part ; triens, the third 
part; and semis, half the as, or six 
ounces. Bes was two-thirds of the as, or 
eight ounces ; and dodrans, three-fourths 
of the as. 

ASAFCETIDA, in chemistry, a gum 
resin obtamed from ferula asafoetida, a 
perennial plant, which is a native of Per- 
sia. When the plant is about four years 
old, its roots are dug up and cleane<( and 
from their extremity, when cut, a milky 
juice exudes, which soon hardens, ancL 
constitutes asafoetida. It comes into this 
and other countries in Europe in small 
grains, of different colours, hard and brit- 
tle. Its taste is acrid and bitter, its smell 
is strongly alliaceous and fetid. Alcohol 
dissolves three-fourths of this substance, 
and water takes up about one-fourth, if 
applied before the spirit. It yields an oil, 
when distilled with water and alcohol. 
The specific gi*avity is 1.32. 

ASAKUM, or Asarabacca, in botany, 
a genus of plants without any flower- 
leaves, and belonging to the Dodecandria 
Monogynia class of Linnsus. Its fruit is 
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m ooriftceoofl ctpHHilc, dirided into sue 
cells,, and containing a great many oml 
seeds. There are three species. The 
common asarabacca is a native of many 
parts of Europe, in woods and shady 
phuses, flowering in April and May. 
IVtth us it is found only in Lancashire. 
The root finely powdered excites Tomit^ 
ing ; coarsely powdered it purees. The 
powder of the leaves is the basis of most 
cephalic snuifs, which occasion a consi- 
derable discharge of mucus from the nos- 
trils without much sneezing. 

ASBESTUS, in mineralogy, a species 
of the Talc family, well known to the an- 
cients, who made a kind of cloth from 
one of the yarieties, which was iamous 
for its incombustibility. It is found in 
primitive mountains, especially in serpen- 
tine, which it traverses m veins. It is di- 
vided by Werner into four sub-species, 
viz. 1. The elastic asbest, or rock-cork, 
which is of a yellowish grey, of various 
intensity : occurs sometimes massive, 
sometimes in plates, and with impres- 
fflons. At first sight it appears to be fine 
grained, uneven. Opaque very seldom ; 
translucent on the edges ; somewhat 
elastically flexible ; cracks when handled. 
Specific gravity .09 to .068. 2. The ami- 
anthus, OT a greenish white, passing into 
a greenish grey, sometimes blood red. 
Massive, also in plates and small veins, 
and in capillai^ crystals. Internally its 
lustre is glistening, passing to shining: 
fracture parallelly fibrous, and sometimes 
a little curved. It is found in primitive 
rocks in Sweden, Bohemia, Silecia, Italy, 
Hungary, Siberia, France, Spain, and 
Scotland. From its flexibility, and its 
resisting the effects of fire, it is saitl to 
have been by the ancients woven into a 
kind of cloth, in which thejr wrapped the 
bodies of persons of distmction before 
they were placed on the funeral pile, that 
the ashes might be collected free from 
admixture. It was also used for incom- 
bustible wicks; but is now considered 
only as an object of curiosity. To these 
may be added, 3. The common asbestus ; 
and 4. Tlie rock-wood : which differ too 
little from the former sub-species to de- 
mand particular notice. According to 
Cbeneviz, the amianthus consists of 

Silica . . 59.0 

Magnesia . 25.0 

Lime . . 9.25 

Alumina 3.0 

Iron . . . 2.25 



Loss 



98.5 
1.5 

100.— 



ASCARIKA, in botany, a genus of the 
Dioecia Monandria class and order. 
Ament fililbrro : no corolla. Male, an- 
thera worm-shaped, four-grooved : fe- 
male, stigmata three4obed : drupe« One 
species, in the Society Isles. 

ASCARIS, in natural history, a genus 
of worms of the order Intestina. Body 
round, elastic, and tapenng towards each 
extremity: head with three vesicles; 
tail obtuse or sufiulate ; intestines spiral : 
milk white and pellucid. There are 
about 80 species, separated into divi- 
sions, VIS. A. infesting mammalia; B. 
found ill birds ; C. infesting reptiles ; D. 
infesting fish; and E. infesting wurms. 
A. vermicularis ; head subulate ; skin at 
the sides of the body very finely crenate, 
or wrinkled; inhabits the intestines of 
children and thin people, principally in 
the rectum. They are generally found 
in considerable numbers, and occasion 
many troublesome symptoms, creeping 
sometimes up into the stomach. Ihey 
are viviparous, and about half an inch 
long. The female has a small punctiform 
aperture a little below the head, through 
which the young are protruded. A. lum- 
bricus, inhabits the intestines of thin per- 
sons, generally about the ileum, but 
sometimes ascends into tlie stomach, and 
creeps out of the mouth and nostrils. 
They are frequently very numerous and 
vivacious, from twelve to fifteen inches 
long : body transparent, of a light yellow, 
and with a faint line down the aide. 
They are oviparous, and distinguished 
from the earth worm, in wanting the 
fleshy rin|^ below the head, and in having 
three vesicles. 

ASCENSION, in astronomy, the rising 
of the sun or star, or any part of the equi- 
noctial with it, above the horizon : is ei- 
their right or oblique. 

Right ascension is that degree of the 
equator, reckoned from the beginning of 
Aries, which rises with the sun, or a star, 
in a right sphere. It is found by the fol- 
lowing proportion. As the radius to the 
cosine of the sun or star's greatest decli- 
nation, so is the tangent of the distance 
from Aries to Libra lo the tangent of 
right ascension. 

Oblique ascension is that degree and 
minute of the equinoctial, counting from 
the beginning of Aries, which rises with 
the centre of the sun, or a star, or which 
comes to the horizon at the same time as 
the sun or star in an oblique sphere. In 
order to find the oblique ascension, we 
must first find tlie ascensional difference. 

The arch of right ascension coincides 
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with the right ascension itself and is the 
same in all parts of the g^obe. The arch 
of oblique ascension coincides with the 
oblique ascension, and changes according 
to the latitude of the places. 

The sun's right ascension in time is use« 
ful to the practical astronomer in regular 
observatones, who adjusts his clock by 
sideral time. It seires also for convert- 
ing apparent into sideral time ; as e. g', 
that of an eclipse of Jupiter's satellites, in 
order to know at what time it may be ex- 
pected to happen by his clocks. For this 
purpose the sun's right ascension at the 
preceding noon, together with the in- 
crease of right ascension from noon, must 
be added to the apparent time of the 
phenomenon set down in the ephemeris. 
The sun's rig^t ascension in time serves 
also for computing the apparent time of 
at known star's passing the meridian : thus, 
subtract the sun's right ascen^on in time 
at noon from the stu^s right ascension in 
time, the remainder is the apparent time 
of the star's passing the meridian nearly; 
from which the proportional part of the 
daily increase or the sun's right ascen- 
sion from this apparent time from noon 
being subtracted, leaves the correct time 
of the star's passing the meridian. The 
sun's right ascension in time is also useful 
for computing the time of the moon and 
planets passing the meridian. The prac- 
tical method of finding the right ascen- 
sion of a body from that of a fixed star, 
by a clock adjusted to sideral time, is 
this : let the clock begin its motion from 
Oh(K(y'atthe instant the first point of 
Aries is on the meridian; then, when 
any star comes to the meridian, the clock 
would shew the apparent right ascension 
of the star, the right ascension being esti- 
mated in time at the rate of 15° an hour, 
provided the clock was subject to no 
error ; because it would then shew at any 
time how far the first point of Aries was 
from the meridian. But as the clock is 
liable to err, we must be able at any time 
to ascertain its error, or the difference 
between the right ascension shewn by 
the clock, and the right ascension of that 
point of the ecjnator which is at that time 
on ti)e meridian. To do this we must, 
when a star, whose righ ascension is 
known, passes the meriman, compare its 
apparent right ascension with the rig^t 
ascension shewn by the clock, and the 
difference will shew the error of the 
clock. E. g. Let the apparent right 
ascension of Aldebaranbe 4^ 23' 50'', at 
the time when its transit over the meri- 
dian is observed by the clock ; and sup- 
pose the time shewn by the clock to be 

V0L.n. 



4h 23' 52", then there is an ettor of 2'^ 
in the clock, as it gives the right ascen- 
ak)n of the star 2^' more than it ought. 
If the clock be compared with several 
stars, and the mean error taken, we shall 
have more accurately the error at the 
mean time of all the observations. These 
observations being repeated eveiy day> 
will g^ve the rate of the clock's going, or 
shew bow much it g^ins or loses. The 
error of the clock and the rate of its going 
being thus ascertained, if the time of the 
transit of any body be observed, and the 
error of the clock at the time beapplied^ 
we shall have the right ascension of the 
body. This is the method by which the 
right ascension of the sun, moon, and pla- 
nets, are regularly found in observatories. 
To find the right ascensions mechanically 
by the globe, see Globes, the tue of. The 
arch of right ascension is that portion of 
the equator intercepted between the be- 
ginning of Aries^ and the point of the 
equator which is m the meridian : or it is 
the number of degfrees contained in it. 
This coincides with the ri^ht ascension 
itself. The right ascension is the same in 
all parts of the globe. We sometimes 
also say, the right ascension of a point of 
the ecliptic, or any other point of the 
heavens. The right ascension of the 
mid heaven is often used by astronomers, 
particularly in calculating eclipses by the 
nonagesimal degree ; and it denotes the 
right ascension of that point of the equa^ 
tor which is in the meridian, and is equal 
to the sum of the sun's right ascension 
and the horary angle or true time, re- 
duced to degrees, or to the sum of the 
mean longitude of the sun and mean time, 

ASCENSIONAL difference, the differ- 
ence between the right and oblique ascen- 
sion in any point of the heavens; or it is 
the space of time that the sun rises or 
sets before or after six o'clock. 

The ascensional difference may be 
found by this proportion, vtz. As the ra- 
dius is to the latitude of the place, so is 
the tangent of the sun's declination to the 
sine of the ascensional difference ; by 
subtracting of which from the right as- 
cension, when the sun is in the northern 
signs, and adding it, when the sun is in 
the southern ones, you wiU find the ob- 
lique ascension. 

ASCENT ofjluida, is particularly un- 
derstood of their rising above their own 
level, between the surfaces of nearly con- 
tiguous bodies, or in slender capillaiy 
glass tubes, or in vessels filled with sand, 
ashes, or tiie like porous substances. 
This effect happens as well in vacuo as in 
the open air, and in crooked as well as 

F 
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•traigfat tubes. Some liquon , fts mint of 
wine and oil of turpentine, ascend with 
|[reater celeri^ dian others ; and some 
nse after a diflferent manner from others. 
Mercufy does not ascend at all, but ra- 
ther subsides. Upon the same principle^ 
two smooth polished plates of glass, me- 
tal, stone, or other matter, being so dis- 
posed as to be almost contiguous, have 
the effect of several parallel capillary 
tubes ; and the fluid rises in them ac- 
cordingly : the like may be said of a ves- 
sel filled with sand. Ice. the divers little 
interstices of which form as it were a kind 
of capillary tubes : so that the same prin- 
ciple accounts for the appearance in tbem 
alL And to the same may probably be 
ascribed the ascent of the sap in vegsta- 
bles. Thus Sir L Newton says, if a large 
pipe of glass be filled with sifted ashes, 
well pressed together, and one end 
dipped into stagnant water, the fluid will 
ascend slowly in the ashes, so as in the 
space of a week or fortnight to reach the 
height of 30 or 40 inches above the stag- 
nant water. This ascent is whoUy owing 
to the action of those particles of the 
ashes which are upon the surface of the 
elevated water; those within the water 
attracting as much downwards as up- 
wards : it follows, that the action of such 
particles is very strong; though, being 
less dense and close than those ofthe glass, 
their action is not equal to that of glass, 
which keeps quicKsilver suspended to 
the height of 60 or 70 inches, and there- 
fore acts with a force which would keep 
water suspended to the height of about 
60 feet. By the same principle a sponge 
sucks in water; and the glands in the bo- 
dies of animals, according to their several 
natures and dispositions, imbibe various 
juices from the blood. If a drop of oil, 
water, or other fluid, be lud on a glass 
plane perpendicular to the horizon, so as 
to stand without breaking or running off, 
and another plane inclined to the former, 
so as to meet at top, be brought to touch 
the drop, then will the drop break, and 
ascend towards the touching end of the 
planes ; and it will ascend the faster in 
proportion as it is higher, because the 
ffistance between the planes is constantly 
decreasing. After the same manner the 
drop may oe brought to any part ofthe 
planes, either upward or downward, or 
8idewa3r8, by altering the angle of inclina- 
tion. Lastly, if the same perpendicular 
plar.es be so placed as that two of their 
sides meet, and form a small angle, the 
other two only being kept apart by tbe 
interposition of some thin body, and thus 
Immeiged in a fliud tinged with some co* 



lour, the fluid wiU ascend between fh0 
planes, and tills the highest where the 

})lanesare nearest, so as to Ibrm a curve 
ine which is found to be a just hyberpO' 
la, one of the asymptotes whereof is the 
line ofthe fluid, the other being a line 
drawn along the touching sides. The' 
physical cause in all tiiese phenomena is 
the same power of attraction. 

ASCIDLA., in natural history, a genus 
of worms, of the order Mollusca. Body 
fixed, roundish, with two apertures, 
generally placed near the upper end, one 
beneath the other. There are more than 
40 species found in the sea, adhering by 
their base to rocks, shells, and other sub- 
marine substances. They are more or 
less gelatinous, and have the power of 
squirting out the water which they take 
in. Some of them are esculent, most of 
them sessile, though a few are ftimished 
with a long stalk, or tubular stem. They 
altematelycontract and dilate themselves, 
and are often found in great numbers ad- 
hering to the bottoms of ships. 

ASCn, among geographers, an appel- 
lation g^ven to those innabitants of the 
earth, who, at certain seasons of the vear, 
have no shadow : such are all the inhabi- 
tants ofthe torrid zone, when the sun is 
vertical to them. 

ASCIUM, in botany, a genus ofthe Po- 
lyandria Monogynia class and order. Gha^ 
racter: calyx nve.leaved; petids five; 
berry-four celled, with two seeds in each. 
One species in Guiana, a tree 80 feet high. 

ASCLEPIAS, BrwaXUno-iivwri^m botany, a 
genus of the Pent«idria Digynia class of 
plants, the calyx of which is a permanent 
perianthium, divided into five acute and 
small segfments : the corolla consists of a 
single petal, divided into five deep seg- 
ments at the mouth ; and its fruit consists 
of two follicles or vaginx, containing a 
great number of imbricated seeds, wing- 
ed with down. There are about 40 spe- 
cies. The swallow-worts are either shrubs 
or tall upright perennial herbaceous 
plants; milky and poisonous, or least 
acrid. The flowers are borne on solitary 
peduncles, several together in umbels, 
and surrounded with a many leaved in- 
volucre. They are very singular intb^ 
structure. Flies, in searching for the ho- 
ney in the nectary, are fi%quentiy caught 
by the legs, and are not able to extricate 
themselves. A. syriaca is a native of 
North America, where the tender shootar 
are eaten as we eat asparagus. The flow- 
ers are so odoriferous as to make it veir 
agreeable to travel in the woods, especial. 
ly in the evening. They imJce a sugar 
of them in Canada^ gathering them in the 
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momingy when they are covered with 
dew. Poor people collect the cotton from 
the pods, and nil their beds with it. 

ASCOBOJLUS, a genus of the Crypto- 
gamia Fungi. Fungus semi-spherical, con- 
taining oblong vesicles, somewhat im- 
mersed in its disk, which eject the seeds 
with an elastic force. 

ASCOPHOBA, a genus of the Crypto- 
gamia Fungi. Fungus erect, on a seta- 
ceous stalk ; head globular-oblong ; in- 
flated, opake, elastic, bearing the seeds 
externally. There are seven species, and 
two divisions. A. clustered on a com- 
mon receptacle. B. detached. 

ASCYRUM, in botany, a genus of plants 
with a rosaceous flower, and an oblong 
capsular fruit, formed of two valves, and 
containing a number of small, roundish 
seeds. It belongs to the Polyadelphia 
Polyandria class of Linnaeus, and is so 
nearly allied to the Hypericum, that 
Toumefort makes it the same genus ; * 
from which, however, it is distinguished 
by having only four petals, whereas the 
hypericum has Ave. 

ASH, in botany. See Fratibtis. 

ASKLUS, in natural history, a genus of 
insects of the order Diptera. Essential 
character : mouth with a straight, homy, 
bivalve snout. The most common Euro- 
pean species of asilus is the A. caraboni- 
forrais, a moderately laYge insect, nearly 
equalling a hornet in length, but of a 
much more slender and sharpened form : 
the head and thorax are of a ferruginous 
colour : the eyes black : the upper half 
of the abdomen velvet black; the lower 
half bright orange colour; the whole 
having^ a bright silky or downy suiface : 
the wings are a duu yellow brown, and 
marked on their inner edge by several 
dusky triangular dashes or spots. Though 
of a somewhat formidable aspect, this 
insect is incapable of piercing with any 
degree of severity. It preys on the smaller 
kind of insects, and proceeds from a 
smooth, white, subterraneous larva, of 
lengthened shape, and destitute of legs : 
the pupa resembles that oi the tipma. 
There are seventy species. 

ASPALATHUS, asfalath, in botany, a 
genus of the Diadelpnia Decandria class 
of plants, the calyx ef which consists of a 
single-leafed perianthiuiti, divided into 
five segments: the corolla is papiliona- 
ceous; the ^uit is a roundish, turgid, 
unilocular, bivalve pod ; the seed is sin- 
gle, and frequently kidney-shiiped. Ac- 
cording to Ifartyn there are 3/ species; 
but Gmelinhas enumerated nearly double 
- that number. The plants of this genus, 
with few exception?^ are nAtiyes of the 



Cape of Good Hope. They are shrubby, 
or at lesst under-shrubs. The leaves ar9 
simple : the flowers mostly yellow. They 
may be propagated here by seeds brought 
from the Cape. 

ASPARAGIN, a name given to a lately 
discovered juice of asparagus, which was 
discovered by expression and evapora- 
tion. Various ciystals gradually make 
their appearance, and among others 
crystals of asparagin, easily separated 
from the rest on account of their colour 
and figure. The crystals are white and 
transparent, and have the figure of rhom- 
boidal prisms : it is hard and brittle, and 
its taste is cool and slightly nauseous, so 
as to occasion a secretion of saUva. It dis- 
solves in hot water, but not in alcohoL 
The aqueous solution does not affect vcr 
getable blues. Neither infusion of galls, 
acetate of lead, oxalate of ammonia, muri- 
ate of baiytes, nor the hydro-sulphurat, 
occasion any change in it. When triturat- 
ed with pot-ash, no ammonia is disengag- 
ed. When heated it smells, and emits pe- 
netrating vapours, affecting the eyes and 
nose like the smoke of wood. Nitric acid 
dissolves it with the evolution of nitrous 
gas. These properties distinguish it from 
all other vegetable substances. 

ASPARAGUS, in botany. ClasS) Hex- 
andria Monogynia. Gen. char. cal. none ; 
cor. petals, six, cohering by the claws^ 
oblong, erected into a tube, three alter- 
nately interior, permanent ; stam. iila- 
ments six, filiform, inserted into the pe» 
tals, erect, shorter than the corolla ; an- 
thers roundish ; pist. germ, turbinate^ 
three-cornered ; style very short ; stig- 
ma a prominent point; perberry g^bu- 
lar, umbilicated with a point, three-celi- 
ed ; seeds two, round, angular on the in- 
side, smooth. 

AsFA&AGus, in gardening, comprehends 
one of the most valuable esculent vegeta^ 
bles of the kitchen-prden ; it has erect, 
herbaceous stalks, three or four feet in 
height, and very fine bristly leaves : it is 
a perennial fibrous-rooted vegetable, the 
roots being of many years duration, bu^ 
the tops or stalks annual. The plants be- 
ing raised from seed, after having ac- 
quired a period of three or four years 
growth, produce proper sized asparagus, 
of which the same roots furnish an annual 
supply for many years, continuing to rise 
in penection for six or eight weeks in the 
summer season ; the scoots afterwards run 
up to stalksand flowers, and perfect seeds 
in autumn. But, besides the crop raised in 
the summer season, it may also be obtain- 
ed in perfection during the winter, and 
early m the spring, by the {ud of hot-beds. 
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Aftparftgus is always three years mi least 
from the time of sowinif the seed, before 
the plants obtun stien^ enough to pro- 
duce shoots of due size for the table ; that 
is, one year in the seed-bed, and two af- 
ter being transplanted, though it is some- 
times three or four years after planting 
before they produce good full-sized 
shoots. But the same bed or plantation 
will continue producing good asparagus 
ten or twelve years, and even endure fif- 
teen or twenty years. However, at that 
age the shoots are generally small, and 
the whole annual produce inconsiderable. 
A new plantation should, therefore, be 
made every eight, ten, or twelve yeats, 
ns may be judged necessaiy. When new 

gkntations of asparagus are required to 
e nosed in the quickest manner for use, 
it should be done by purchasing J*eady- 
raised year-old plants of the nurseiy-men 
or kitchen-gardeners, as in this way a year 
may be gained. 

AspAUAeus, in chemistry. This plant 
has been lately analyzed: the filtered 
juice had the appearance of whey, and 
reddened the infusion of litmus. When 
heated, it deposited flakes, which were 
considered as albumen. When left a long 
time to evaporate in the open air, a quan- 
tity of asparagin, and of saccharine mat- 
tec having the appearance of manna, se- 
parated in crystals. See AspAKAeiF. 

AsPAAAeuB stone, in mineralogy, found 
only at Caprera in Murcia, a province of 
Spain, which has been considered by some 
Tirench chemists as a crysoUte. Colour, 
asparagus-green, sometimes passing to a 
greenish-white, or pistachio-CTcen, some- 
times between orange and yellowish 
brown ; always crystuized in equiangu- 
Ur six-sided prisms; frangible, brittle. 
Specific gravity 3.09. It dissolves in the 
nitrous acid with effervescence, but does 
not exhibit a phosporic lig^t when laid 
on coals. Its constituent parts are. 
Lime . .' . 53.32 
Phosphoric acid 45.72 
99.04 

ASPERUGO, in botany, a genus of the 
Pentandria Monogynia class of plants, the 
flower of which conusts of one rotated 
petal, divided into several segments at 
the limb ; and its calyx, which is divided 
like the floWer petal, contains the seeds, 
which are four in number, and of a 
roundish compressed figure. There are 
two species. 

ASPERULA, xpoodn^e, in botany, a 
genus of the Tetrandria Monogynia class 
of pUuit8> the flower of which consists of 
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one petal, divided into four segments at 
the hmb ; and its fruit is composed of two 
roundish, dry berries, adhering together, 
in each of which is a single seed of the 
same roundish shape. 

There are eleven species. The com- 
mon sweet-scented woodruffe is a native 
of many parts of Europe, in woods and 
shady places. The scent is pleasant, and, 
when dried, diffuses an odour like that 
of vernal grass. It gives a grateful fla- 
vour to wine; and when kept among 
clothes, it not only imparts an agreeable 
peifume to them, but is said to preserve 
them from insects. 

ASPHALTUM, in chemistry, one of the 
proper bitumens, found in great abun- 
dance in different countries, especially in 
the island of Trinidad, on the shores of 
the Red Sea, and in Albania, where it is 
found in vast strata. It is supposed that 
it was first liquid, and that it acquired 
solidity by exppsure to the air. Its colour 
is black, with a shade of brown, red, or 
grey. Its specific gravity varies. That 
of Albania, as ascertained by Klaproth, 
was 1.20 ; but it was somewhat contami- 
nated with earth. Kirwan, in purer spe- 
cimens, found the specific gravity to vary 
from 1.07 to 1.16. Klaproth has lately 
published an analysis of tne asphaltum of 
Albania. He found it insoluble, both in 
acids and alkalies, as also in water and 
alcohol ; but soluble in oils, petroleum, 
and snlphuric ether. Five parts of recti- 
fied petroleum dissolved one part of as- 
phaltum without the assistance of heat, 
and formed a blackish brown solution, 
which, bjT gentle evaporation, left the as- 
phaltum in the state of a black brown 
shinine' varnish. The solution in ether 
was of a pale brown red colour; and 
when evaporated, the asphaltum remain- 
ed in the state of a semifluid substance, 
of a reddish colour, still insoluble in al- 
cohol. A hundred grains of this asphal- 
tum being distilled in a retort, by a heat 
gradually raised to redness, yielded the 
following products. 

Onim. 

Heavy inflammable air 16 

A light brown fluid oil 32 

Water slightly tainted with ammonia 6 

Charcoal 30 

Ashes 16 

100 

These ashes consisted chiefly of silica 
and alumina, with some iron, lime, and 
manganese. The asphaltum found in Al- 
bania is supposed to hav^ constituted the 
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chief ingredient of the Greek fire. The 
Egyptians are said to have employea this 
bitumen in embahning. It was called 
mnmia mineralis. The ancients inform 
us that it was used instead of mortar in 
building the walls of Babylon. The Ara- 
bians still use a solution of it in oil to be- 
smear their horse harness, to preserve it 
from insects. Building^ are said to be 
constructed with this pitch; and Peter 
de Vol mentions, that he examined very 
old building^, the stonea of which were 
cemented by means of mineral pitch ; and 
which were still firm and good. Asphal* 
turn is seldom absolutely pure ; for when 
alcohol is digested on it, the colour of the 
liquid becomes yellow, and, by gentle 
evaporation, a portion of petroleum is se- 
parated. Mineral tar seems to be nothing 
else than asphaltum containing a still 
greater proportion of petroleum. When 
alcohol is digested on it, a considerable 
quantity of that oil is taken up ; but there 
remains a black fluid substanc^ like melt- 
ed pitch, not acted upon by alcohol, and 
which therefore appears to possess the 
propertiesofasphaltum, with the excep- 
tion of not being solid. By exposure to 
the air, it is said to assume graduidly the 
state of asphaltum. 

ASPHODEL, in botany, a genusjof the 
Hexandria Mono^nia class (rf* plants, the 
flower of which is liliaceous, consisting 
of a single petal, divided into six seg- 
ments ; and its fruit is a globose-ti^locu- 
lar capsule, containing a number of trian- 
gular seeds, gibbous on one side. 

According to Martyn, there are three 
species. The yellow asphodel is a native 
of Sicily. Of the white, there are im- 
mense tracts of land in Apulia covered 
with it, for the purpose of feeding sheep. 
The onion-leaved asphodel is an annual, 
that grows naturally in France, Spain, 
and the island of Crete. The yellow and 
white are pretty ornaments for a flower 
garden, and cultivated with very little 
trouble. They may be propagated with 
seeds, which should be sown soon after 
they are ripe. 

ASPHYXIA, in medicine, a term which 
signifies want of pulsation, and is used to 
denote apparent death. Such suspen- 
sions of the vital actions are referred by 
CuUen to apoplexy and syncope. See 
Medigiitb. 

ASPLENIUN, milt-waste, or apleen-'wort, 
in botanv, a genus of Ciyptogamia Filices 
plants, the trucUfication of which is ar- 
ranged in clusters, and disposed in form 
of straight lines, under the disk of the 
leaf. 



There are, according to Willdenow, 99 
species. Martin observes, that whoever 
is desirous of cultivating these ferns must 
have walls, rocks, or heaps of stones, to 
set the hardy species in ; or pots may be 
filled with loamy undung^d earth, or sand 
grave], and lime rubbish, for that purpose, 
placing them in the shade. The Ameri- 
can species according to Muhlenberg, 
are eight in number. 

ASS. See E^uus. 

ASSAULT, in law a violent injury of- 
fered to a man's person, being of a higher 
nature than battery ; for it may be com- 
mitted by offering a blow, or a terrifying 
speech. Incase a person threatens to 
beat another, or lies in wait to do it, if 
the other is hindered in his business, and 
receives loss, it will be an assault, for 
which an action may be brought, and da- 
mages recovered. Not only striking, but 
thrusting, pushing, casting stones, or 
throwing drink in the face of any person, 
are deemed assaults. 

In all which cases a man may plead in 
his justification, the defence of his person 
or goods, father, mother, wife, master, &c. 

ASSAYING, is a term particularly ap- 
plied to the separation of gold or silver 
from other metals. In its more extended 
meaning, it is used for the determination 
of the quantity of any metal whatsoever 
in composition with any other metal or 
mineral. 

The assaying of gold or silver is divi- 
ded into two operations; by the first they 
are separated from the imperfect metals, 
or those easily oxyded ; by the second 
they are parted from the metals which 
resist oxydation by simple exposure to 
air, and which are therefore called the 
perfect metals ; this second process gene- 
rally consists in parting g^ld and silver 
from each other, as the uiird perfect me- 
tal, platina, is but seldom found united to 
them. 

The basis of the method of separating 
eold or silver from the imperfect metals is 
founded on the facility with which the lat- 
ter imbibes oxygen ; and the process is cal- 
culated to accelerate this operation as 
much as possible; hence the oxydeof lead 
or litharge, is generally considered as the 
most powerful purifier of the peifect me- 
tals, from the ease with which it parts with 
its oxygen to the imperfect metals united 
with them; but oflate, oxyde of manganese 
has been found superior to it, in several 
instances, for this purpose. In the che- 
mical anidyses of metals, the oxyde of lead 
is generally preferred for the above pur- 
pose ; but in the assays performed by 
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authority, metalltc lead is always used, 
probably from the ease it is supposed to 
afford in determiniiir the wei^t oi the 
different ingredtents by calculation. The 
lead in the process first becomes ozyded. 
Then yields some of its oxygen to the 
other imperfect metals, and afterwards 
becomes vitrified, in conjunction with the 
other oxydes so formed, and carries them 
off along with it, leaving the perfect me- 
tals pure. The above operation is called 
cupellation, and is performed on a flat 
round cake of bone ash, compressed 
withi n an iron ring, that is named a cupel ; 
this is placed in a vessel called a muffle, 
which resembles an oven in miniature, 
that is fixed in a furnace capable of giving 
a heat sufficient for the fusion of gold, so 
that itt mouth may come in contact with 
the door, at the side to which it is luted, 
to separate it from the peal ; there are 
■mall stits formed in the sides of the muf- 
fle, to afford a passage for the air. 

When the muffle and empty cupeb are 
heated red hot, a little powdered chalk is 
]Mit on the floor of the muffle, to prevent 
the cupels from adherinr to it after the 
operation. Cupels should be alwa3rs of 
size proportinate to the lead to be used, 
as they cannot absorb a weight of litharge, 
at the utmost, more than their own. 

The assay of silver is performed in this 
country on a piece of metal not exceeding 
thirty-six grains, if the alloy appears con- 
siderable ; which piece is laminated, and 
weighed with extreme accuracy in a very 
sensible balanee. It is then wrapped up 
in the requisite quantity of lead, rolled 
out into a sheet, which is revived from 
litharge, that it may be free from the silver 
which lead in general contains naturally. 

The silver and lead are put on the cu- 
pel when it and the mufile are red hot. 
The metal immediately melts, and begins 
to send off dense fumes, and a minute 
stream of red fused matter is seen per- 
petually flowing from the top of the glo- 
bule, down its sides, to the surface of the 
cupel, where it sinks ; the fume consists 
of lead in vapour, and the red stream of 
vitrified lead which carries down with it 
the copper, or other alloy of silver, in- 
to the cupel. As the cupellation ad- 
vances the mehed button becomes round- 
er, its surface becomes streaky, with large 
bright points of the fused oxyde, which 
move with increased rapidity ; the last 
portions of the litharge on the surface 
quickly disappear, shewing the melted 
metal with bright iridescent colours, 
which directly after becomes opaque, and 
then sudden^ appears brilliant^ dean^ 



and white, as if a curtain had been with- 
drawn from it ; at which time the assay- 
era say it lightens. The silver is now left 
pure, and the cupel is allowed to cool 
gradually till the rlobule of ailver is fix- 
ed, when it is tu^en out while still hot, 
and, when cold, weighed with as much ac- 
curacy as at first The difference be- 
tween the weight of the globule, and that 
of the silver first put in, shews the quan- 
tity of alloy. If the globule is cooled too 
quickly, the outward surface contracts so 
suddenly as to force out the fluid metal 
at the centre in arborescent shoots, by 
which some portion is lost, and the assay 
spoiled. 

In the assays for the mint in this coun- 
try, two assays are always made of the 
same mass of metal, and no sensible dif- 
ference between the weights of the but- 
tons is allowed to pass in scales that turn 
with the -^^ part of a grain, troy. If 
they differ, the assay is repeated. 

I'he process b considered as well per- 
formed, when the button adheres but 
slightly to the cupel ; when its shape is 
very considerably globular above and be- 
low, and not flattened at the margin ; 
when it is quite clear and brilliant, and not 
folded or spotted with any remaining li- 
tharge ; and especiaUy when the surface 
is disposed in minute scales, the effect of 
a hasty crystallization, which gives it a 
play (rf* fight very different from that of 
a petfectJy even surface of a white metal. 
The scales are of a pentagonal form, 
slightly depressed at the centre. When 
any alloy remains in the silver, the sur- 
face appears, under the microscope, 
smooth, as if varnished, and scarcely at 
all scaly in texture. 

In the common assays of plate, either 
gold or silver, copper is the alloy usually 
met with ; if the fine metal be nearly 
pure, the cupel round the bottom is only 
stained yellow by the litharge ; if copper 
b contained, it leaves a brown stain. The 
other metals, except bismuth, scarcely 
penetrate the substance of the cupel, but 
remain on the edges of its cavity, in the 
form of coloured scoriae ; of which iron 
is black, tin grey, and zinc a dull yellow. 

The management of the fire is a point of 
g^at consequence in cupellation. When 
silver is kept in fusion in a vezy high heat 
a portion of it is volatilized, as Mr, Tillet 
found that.a button of pure silver, kept 
in a very high heat, lost a twentiedi part 
of iu weight; which loss would cause a 
great error in assaj^ng. On the other 
hand, when the fire is too slack, the lith- 
arge is not absorbed by the cupel» but 
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lies onth^ suxfkee as a red scoria. The 
heat is knolvti to be too great, when the 
cupel can scarcely be distinguished from 
the muffle, 'and the ascending fume can 
scarcely be seen for the dazzling heat. 
Towards the end of the operation the fire 
should be gradually increased, for in pro- 
portion as the lead is abstracted from the 
alloy, it becon^es less easy effusion ; and 
at last a heat j^lly equal to the melting 
of pure silver is required. 

As the cupellation requires a free ac- 
cess of air, as well as an high degree of 
heat, the stopper of the mume is always 
removed as soon as the metal is put into 
the hot cupel, to allow a current of air 
to pass through the muffle : but to prevent 
this iVom coolihg the muffle too fast, 
several round pieces of charcoal are 
heaped up, in mmt of the muffle, on an 
iron plate placed there to hold them, 
which bum with sufficient force to heat 
the air as it passes to the cupels. The 
furnace should be made so that the heat 
of the fujel withiamay be readily increas- 
ed or diminished^ but at the same time 
so that it can be' kept up with steadi- 
ness. 

The time taken up in making one assa^ 
of silver, is generalljr from 15 to 25 mi- 
nutes. The proportioning of the lead to 
the supposed alloy in the silver to be as- 
sayed IS of great importance ; if too little 
is employed, some of the alloy will remain 
in the mass ; but if too much is used, some 
of the silver will be wasted ; for Mr. Til- 
let has found, that when the proper quan- 
tity of lead is used, it carries down a por- 
tion of the silver into the cupel, which he 
has ascertained by liccurate experiments 
to amount to .^ of the lead in the cu- 
pel; whereas the lititural admixture of 
silver in lead is only -r-rW • ®"^ when an 
excess of lead is employed for cupella- 
tion, this loss of silver is somewhat great- 
er, though it does not increase in the ra- 
tio of the excess of lead ; for ten parts 
of lead to a g^ven alloy will not cariy down 
twice as much silver as five parts, though 
the difference of loss will be very sensi- 
ble. When the litharge carried into the 
cupel is reduced to rcguline lead, on be- 
ing cupelled a second time, it will yield a 
, button of silver, fully equal to the loss of 
this metal in the first assay. In all these 
reductions the silver appears equally dis- 
tributed through the lead, for Mr. Tillet 
found that separate globules of the lead, 
spurted out by accident upon an empty 
cupel in the muffle, each left a minute 
atom of silver lying upon the spot where 
the globules had scgrified. 



Bismuth will serve the samepBiposef 
as lead in cupellation ; but, besides beinjf 
dearer, it is'found to carty down with it 
into the cupel somewhat more of the sil- 
ver than the same quantity of jead does. 

To estimate the quantity ci alloy in 
silver, the ancient assayers used touch- 
needles, or small slips of silver, alloyed 
with known proportions of copper, in a 
regularly increasing series, from the least 
to the greatest proportion ever used* 
The silver to be assayed was compared 
with these, and itsallo]^ estimated by ^at 
of the needle, to which it shewed Uie 
closest resemblance. But an experienced 
assayer is at the present time able to 
judge of the alloy with sufficient exact- 
ness, by the ease or difficulty with which 
the silver is cut, by the colour and grain 
of a fresh cut surface, the malleability, 
the change of surface when made red hot, 
and the general appearance. 

The assay of gold is more complicated 
than that of silver. The baser metals 
may be separated from it by cupellation 
in the same manner as from silver, ex- 
cept copper, which has so strong an le- 
nity for gold, that it can scarcely be over- 
come by this method, unless silver is first 
combined with the mass ; and this makes 
the second operation necessary, mention* 
ed before, namely, the parting of tiie 
g^ld from the silver. 

The process of parting is performed 
by the aquafortis of commerce, which dis- 
solves the silver, and leaves the gold un- 
touched. But in this operation it is found, 
that when the gt)ld exceeds a certain pro- 
portion in the mixture, it so much pro- 
tects the silver from the acid, as more or 
less to prevent its action. Therefore, 
when the gold is in excess, it becomes 
necessary to add so much silver as to give 
this metal the predominance. The pro- 
portion of silver generally used is three 
parts to one of the gold, from whence 
the process obtained the name of quarta- 
tion. Several good assayers think two 
parts of silver are sufficient. More than 
three parts also may be used, but then it 
will protract the process needlessly. 

Though, when copper also as well as 
silver is present, the parting may^ be pro- 
ceeded to, as this metal is likewise solu- 
ble in aquafortis ; yet it is found to have 
some advantages to cupel the mixture 
first with lead ; and likewise even when 
no copper is combined with the gold. 

The cupellation of gold is thus con- 
ducted ; the portion of the alloy of silver 
being estimated by touch-needles, as 
much silver is added as will make the en- 
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'Cre quantity of this metal about thrice 
the weight of pure gold. 

The proportion of lead to the alloy of 
copper, or other base metal, is nearly the 
flame as for silver ; which will be shewn 
particularly in the annexed table. The 
neat necessary in the process is greater 
than for silver, and may be used with 
freedom, as none of the gold is lost by vo- 
latilization. The lighting of the fused 
globule of gold" takes place as in silver. 
The button is cooled, taken out and 
weighed, then hammered flat and anneal- 
ed, and afterwards laminated between 
steel rollers to a thin plate about the sub- 
stance of a wafer, again heated to red- 
ness, and then coiled up into a spiral roll. 
The button of £^ld, when it lightens, still 
retains a minute portion of lead ; Uiis may 
be got rid of by its being kept a little time 
in fusion in a clean vessel. The lead en- 
tirely disappears after parting. 

The spiral roll is called a comet, and 
when prepared is put into a glass matrass, 
shaped like a pear, in order to part the 
silver from it, and about thrice its weight 
of pure nitric acid poured on it moderate- 
ly diluted, (so as to be about 1.25 specific 
gravity.) The glass is set on a sand bath, 
or over charcoal, to boil. When warm, 
the acid dissolves the silver ; as long as it 
continues to act, the comet is studded 
with minute bubbles : when these dis. 
continue, or are united in one large one, 
it is a sign that the acid has ceased to ope- 
rate. About twenty minutes are requir- 
ed for this process. 

The cornet is now corroded through- 
out, having lost its silver ; it retains the 
same form, but is very slender and brittle. 
It is of Importance to the accucray of the 
assay that it should not be broken. The 
hot acid solution of silver is then poured 
off with great care, and fresh acid, rather 
stronger, is added, to clear away all re- 
mains of the silver, and boiled as before, 
but only for five or six minutes. It is 
then decanted, and added to the first so- 
lution, and the parting glass is filled with 
hot distilled water, to wash off all remains 
of the solution. A small cmcible is to be 
inverted over the glass while it is full of 
water, the latter is then nimbly turned, 
and the cornet fiJls gently into the cmci- 
ble through the water; which being 
poured off, the cmcible is dried and heat- 
ed to redness under a muffle, when the 
cornet shrinks extremely in every direc- 
tion, becomes firm, and when cooled, re- 
gains its metallic lustre, and is soft and 
flexible. It is then most accurately 
weighed, and the process is finished. 



The final weight of the gold comet in* 
dicates the absolute quantity of this metal 
in tiie assayed sample. The difference 
between the weight of the button after 
cupellation (deducting the silver added) 
and the first sample, is the weight of the 
copper, or other base metal in the gold ; 
and the difference between the gold cor- 
net, together with the silver added, and 
the button after cupellation, is the quan- 
tity of silver with which the £^ld was al- 
loyed. 

The silver is usually recovered from 
the solution left afler parting, by immer- 
sing in it plates of bright: copper, which 
dissolve and precipitate the silver in its 
metallic form. 

Touch-needles for gold are formed in 
the same manner a» ior silver, but more 
of them are required, as the various com- 
binations of three metals are to be exami- 
ned by them in this case. Four sets of 
them are usually employed ; one in which 
pure silver is used for the alloy, another 
in which the alloy is two parts silver and 
one of copper, a third with two parts cop- 
per and one of silver, and a fourth of 
copper only. In trials with these nee- 
dles nitric acid is of singular service ; a 
drop of it is let fall on the streak of metal 
on the touch-stone ; in eig^t or ten se- 
conds it is washed off* and the effect ob. 
served. If the streak preservesits gold- 
en brilliance unaltered, the metal is 
judged to be of a certain deg^e of fine- 
ness. If it looks red, dull, and coppeiy, 
it is less fine ; but if the streak is almost 
entirely efi^aced, it contains veiy little 
gold. 

A peculiar set of weights are used for 
assaying. 

The quantity of metal taken for an as- 
say is always very small ; in this country 
generally from 18 to 36 g^ns troy for 
silver, and from 6 to 12 g^ins for gold. 
This is the integer, and whatever be its 
real weight, it is denominated the assay 
pound. This imaginary pound is then 
subdivided into aliquot parts, but differ- 
ing according to the metal. The silver 
assay pound is subdivided into 12 imagi- 
nary ounces, each ounce into 20 penny- 
weights 4 and for assaying, these again 
into halves. 

The following is the table of the pro- 
portions of lead required to different al- 
loys of copper. In the three first columns 
is shown the absolute increase of the 
quantity of lead in alloys of decreasing 
fineness. In the three last columns will 
be seen the gradual diminution of the 
protecting power of fine metal against 
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sCorificatlon, in proportion to the increase 
©f alloy, shown by the decreasing quanti- 



ty of lead, required for the same weight 
of copper, under different mixtures. 



Snver. Copper. 
23 with 1 requires 

. 2 

4 

6 

8 .... . 

10 

12 



Ratio of Inc. 



22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 



Lead. 

96 

144 

192 = 8 X 24 
240 = 10 X 24 
288 ss: 12 X 24 
356 :s= 14 X 24 
384 = 16 X 24 

14 432 = 18 X 24 

16 480 = 20 X 24 

18 528 = 22 X 24 

20 576 = 24 X 24 

22 624 = 26 X 24 



4 X 24 and hence 
6X24 



Copperw Slver. 



Lead. 



with 23 requires 96 



11 
5 . 
3 . 
2 . , 

1! 

i 
i 
i 



72 

48 

40 

36 

33 

32 

30 X 

30 

29 X 

28x 

28 X 



It should be remarked, however, that 
Biany assayers, of good authority, use 
proportions of lead to alloy, considerably 
different from the above table ; and that 
the whole numbers here given may be 
considered as rather high in proportion to 
the quantity of lead. 

The proportions of lead for g^ld assay- 
ing are nearly the same as for silver. 

Assays of alloys with platina are con- 
ducted nearly in the same manner as for 
the mixtures of silver and gold. Silver 
is seldom alloyed with it ; but gold is more 
frequently ; and is known by the much 
greater heat it requires in the fusion ; by 
me edges of the button appearing thicker 
and rounder than in common assays of 
gold ; by its colour being duller, and tend- 
ing to yellow; and its being entirely 
crystallised on its surface. 

The action of nitrous acids on the alloys 
pf platina is very remarkable. By itself, 
platina is as insoluble in this acid as gold, 
and a mixture of these two metals equally 
resists its action ; but when silver enters 
into the mixture, in the proportion of 2J, 
or three times the weight ot the gold and 
platina, and when the platina is not above 
a tenth of the gold, the. platina is totally 
soluble in nitrous acid, together with the 
silver, and the gold alone remains un- 
touched. 

When the gold mixed with platina is 
to be freed from it in the above manner, 
it must be laminated very thin ; a weak 
acid is first added, and boiled for some 
time. If the platina is above two per 
cent, of the gold, the acid assumes a jAraw 
colour, which deepens in proportion to 
the platina, and at the same time the cor- 
nets assume a brownish green. A strong- 
er acid is then added, and boiled three 
times successively, to detach the last por- 
tions of platina, which are separated with 

VOL. n. 



difficulty. By laminating very fine, using 
the acid liberally, and long boiling, aU 
the platina may Ue separated in one ope- 
ration, when it does not exceed a tenth 
of the gfold: and above that proportion, 
the colour of the gold is so much debased, 
and the appearances on the cupel so 
striking, that fraud can hardly escape an 
experienced eye. Parting might be used, 
even when the platina was more than a 
tenth of the gold) but then more silver 
must be added, which would render the 
comet so very thin, after the action of the 
acid, that it could hardly be anne^Jed with- 
out breaking. 

When alloysof silver alone with platina 
are treated with nitrous acid, the silver 
dissolves as usual, but the liquor soon 
becomes muddy, with a very nne bulky 
black precipitate, which, continues in- 
creasing till all the silver is dissolved, and 
which is found to be entirely platina when 
collected. A part of the platina, how- 
ever, remains in the solution ; for, on add- 
ing muriatic acid to the liquor separated 
from the black precipitate, white luna 
cornea falls down, after which carbonate 
of potash will throw down a green coag^- 
lum, which is oxide of platina. The above 
effects of nitrous acid will therefore de- 
tect an alloy of silver and platina. 

ASSETS, are goods or property in the 
hands of a person, with which he is ena- 
bled to discharge an obligation imposed 
upon him by another; they may be either 
real or personal. Where a person holds, 
lands in fee-simple, and dies seized there- 
of, those lands, when they come to the 
heir, are called assets. So far as obliga- 
tions are left on the part of the deceased 
to be fulfilled, they are called assets real. 
When such assets fall into the manage- 
ment of executors, they are called assets 
intermaines. When the property left 

O 
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CJOnttsU of goods, money, or personal 
property, they are called assets personal. 

ASSIENTO, a Spanish word, signifying: 
a farm, in commerce, is used for a bargain 
between the king of Spain and other 
powers, for importing negroes into the 
Spanish dominions in America, and parti- 
cularly in Buenos Ayres. The first assi- 
ento was made by the French Guinea 
Company : and, by the treaty of Utrecht, 
transferred to the English, who were to 
furnish four thousand eight hundred ne- 
g^es annually. 

ASSIGN, in common law, a person to 
whom a thing is assigned or made over. 

ASSIGNEE, in law, a person appointed 
by another to do an act, transact some 
business, or enjoy a particular commodi- 
ty. Assignees may be by deed, or by 
law ; by deed, where the lessee of a farm 
assigns the same to another; by law, where 
the law makes an assignee, without any 
appointment of the person entitled ; as an 
executor is assignee m law to the testa- 
tor, and anadmiiustititor to an intestate. 
But when there is an assignee by deed, 
the assignee in Uw is not allowed. 

ASSIGNING, in a general sense, is the 
setting over a right to another ; and, in a 
special sense, is used to set forth and 
point at, as to assign an error, to assign 
false judgment, to assign waste ; in which 
cases, it must be shewn wherein the error 
is commited^ where and how the judg: 
ment is unjust, and where the waste is 
committed. 

ASSIGNMENT, iis a transfef-, or mak- 
ing over to another, of the right one has 
in any estate ; but it is usually applied to 
an estate for life or years. And it differs 
in a lease only in this ; that by a leasle 
one grants an interest less than his own, 
reserving to hiinself a reversion ; in as- 
signment he parts with the whole proper- 
ty, and the assignee stands, to all intents 
and purposes, in the place of the assignor. 
2 Black. 326 

AssiGin«EirT, in a military sense, signi- 
fies a public document, by which colonels 
of regiments become entitled to certain 
allowances for the clothing of their seve- 
ral corps. 

ASSIMILATION, in animal economy, 
is that process, by which the different in- 
gredients of the blood are made parts of 
the various organs of the body. Over 
the nature of assimilation, says Dr. Thorn- 
son, the thickest darkness hangs ; there 
is no key to explain it, nothing to lead 
"us to the knowledge of the instruments 
employed. Pacts, however, put the ex- 
istence of tha process beyond ih9 r«aa1i 



of doubt. The healing of eveiy fractured 
bone, and of every wound of the body, 
is a proof of its existence, and an instance 
of its action. Every organ employed in 
assimilation has a peculiar office, and it 
always performs this office whenever it 
has materials to act upon, even when the 
performance of it is contrary to the in- 
terest of the animal. Thus the stomach 
always converts the food into chyme, 
even when the food is of such a nature 
that the process of digestion is retsffded, 
i-ather than promoted, by tlie change. 
If warm milk be taken into' the stomach, 
it is decomposed by that organ, and con- 
verted into chyme, yet the milk was 
more nearly assimilated to the animal be- 
fore the action of the stomach than after 
it. The same thing occurs when we 
eat animal food. If a substance be in- 
troduced into an organ employed in as- 
similation, that has already undergone 
tiie change which that organ is fitted to 
produce, it is not acted upon by that or- 
£^n, but passes on unalterated to the next 
aasimilaUng organ. Thus it is the office 
of the intestines to convert chyme into 
chyle ; and whenever chyme is introduced 
into the intestines, • they perform their 
office, and produce the usual change; 
but if chyle itself be introduced, it is ab- 
sorbed by the lacteals without alteration. 
Again, the business of the blood-vessels, 
as assimilating organs, is to convert chyle 
into blood ; chyle therefore cannot be in- 
troduced into the arteries without under- 
going that change ; but blood may be in- 
troduced from another animal without 
any injury, an^ consequently without un- 
dergoing any change. Though the dif- 
ferent assimilating or^ns have the power 
of changing certain substances into 
others, and of throwing out the useless 
ingredients, yet this power is not abso- 
lute, even when the substances on which 
they act are proper for undergoing the 
change which the organs produce. The 
stomach converts food into chyme, and 
the intestines change chyme into chyle ; 
and the substances that have not been 
converted into chyle, are thrown out of 
the body. If there should be present in 
the stomach and intestines any substance^ 
which, though incapable of undergoing 
these.changes, at least by the action of 
the stomach and intestines, yet has a 
strong affinity either for the whole chyme 
and chyle, or for some particular part of 
it, and no affinity for the substances 
which are thrown out; that substance 
passes with the chyle, and in many cases 
-eontinucs ta remain chemically combined 
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#ith tiie substance to which i\ is united 
in the istomach, even aft^r the substance 
has been completely assimilated, and 
made a part of the body of the animal. 
Thus there is an affinity between the co- 
lourings matter of madder and phosphate 
of lime ; and when madder is taken into 
the stomach, it combines with the phos- 
phate of lime* of the food, passes with it 
through the lacteals and blood-vessels, 
and is deposited with it in the bones. In 
the same w^ay musk, indigo, &c. when 
taken into the stomach, make their way 
into many of the secretions. Thesevfacts 
prove that assimilation is a chemical pro- 
cess ; that all the changes are produced 
according to the laws of chemistry ; and 
Dr. Thompson adds, that we can derange 
the regularity of the process, by intro- 
ducing substances whose mutual affinities 
are too strong for the organs to overcome. 
See Physiology. 

ASSISE, in old law-books, is defined to 
be an assembly of knights and other sub- 
stantial men, with the justice, in a certain 
place, and at a certain time : but the word, 
m its present acceptation, is used for the 
court, place, or time, when and where the 
writs and processes, whether civil or 
criminal, are decided by judges and jury. 
In this signification, assise is either gene- 
ral, when judges make their respective 
circuits, with commission to fake all as- 
sise ; or special, where a commission is 
granted to particular persons for taking 
an assise upon one or two disseisins only. 
By magna charta, justices shall be sent 
through every county, once a year, who, 
with the knights of*^ the several shirks, 
shall take assise of novel disseisin ; and 
as to the general assise, all the counties 
of England are divided into six circuits, 
and two judges are assigned by the king's 
commission to every circuit, who now 
hold the assises twice a year, in every 
county, except Middlesex, where the 
courts of record sit, and the cchmtles pa- 
latine.^ TTiese judges have five several 
commissions. 1. Of oyer and terminer, 
by which they are empowered to try 
treasons, felonies, &c. 2. Of gaol-delive- 
■ ry, which empowers them to try every 
prisoner in gaol, for whatever offence he 
be committed. 3. Of assise, which gives 
ihem power to do right upon writs 
brought by persons wrongfully thrust out 
of their lands and possessions. 4. Of nisi 
prius, by wjiich civil causes come to is» 
sue in the courts above, are tried in the 
vacation by a jury of twelve men, in the 
county where tlie cause of action arises. 
5. A commission of the peace in every 
county of the circuit ; and all justices of 



peace of the county, anfl sheriffs, are Up 
attend upon the judges, otherwise they 
shall be fined. 

ASSOCIATION of ideasy is where jtwo 
or more ideas constantly and immediately 
follow one another, so tliat the one shall 
almost infdlibly produce the other, whe* 
ther there be any natural relation between 
them or not. 

When our ideas have a natural corres- 
pondence and connection one with ano- 
ther, it is the office and excellency of out 
reason to trace these, and hold them to- 
gether in that union and correspondence 
which is founded in their peculial* beings^ 
But when there is no affinity between 
them, nor any cause to be assigned for 
their accompanying'each other, but what 
is owing to mere accident oy custom, this 
unnatural association becomes a great im- 
perfection, and is, generally speaking, a 
main cause of error, or wrong deductions 
in reasoning. 

^ To this wrong association of ideas, made 
in our minds by custom, Mr. Locke attri- 
butes most of the sympathies and antipa- ' 
thies observable in men, which work as 
strongly, and produce as regular efifecta, 
as if they were natural, though they at 
first had no other original than the acci« 
dental connection of two ideas, which^ 
either by the strength of the first impres- 
sion, or future indulgence, are so united^ 
that they ever after keep company toge- 
ther in that man's mind, as if they wei« 
bui one idea. 

The ideas of goblins and spirits have 
really no more to do with darkness than 
light ; yet, let but these be inculcated 
oft6n in the mind of a child, and there 
raised together, possibly he shall never 
be able to separate them again as long as 
he lives, but darkness shall ever after- 
wai:ds bring with it these frightful ideas. 

So, if a man receive an injury from an- 
other, and think on the man and that ac- 
tion over and over, by ruminating on them 
strongly, he so cements these two ideas 
together, that he makes them aimost one ; 
he never thinks on the man, but the place 
and displeasure he suffered come into his 
mind with it, so that he scarce distin* 
guishes them, but has as much aversion 
for the one as the other. Thus hatreds 
are often begotten from slight and almost 
innocent occasions, and quarrels are pit>- 
pagated and continued in the world. 

Nor is its influence on the intellectual 
habits less powerful, though less observ- 
ed. Let the ideas of being and matter be 
stronjg^ly joined, eitlier by education or 
much thought, whilst these are stiU com- 
bined in the mind, what notions, what 
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4*etooning8, will there be about ttpAtalt 
spirits ? Let custom, from the very child- 
hood, have joined figure and shape to the 
idea of God ; and what abusurdities will 
that mind be liable to about the Deity ? 
Some such wron|^ and unnatural asaocia- 
tions of ideas will be found to establish 
tlie irreconcileable opposition between 
different sects of philosophy and religion ; 
for we cannot suppose that every one of 
their followers will impose wilfully on 
himself, and knowingly refuse truth offer- 
.ed by plain reason. Some independent 
ideas, of no alliance to one another, are, 
by custom, education, and the constant 
din of their party, so coupled in their 
minds, that they always appear there to- 

§ ether, and they can no more separate 
lem in their thoughts, than if they were 
but one idea ; and they operate as if they 
were so. 

ASSONIA, in botany, a genus of the 
Monadelphia Dodecandria plants, and of 
the natural order of Columniferx Malva- 
ceae of Jussieu. The essential character is, 
calyx double, outer one-leaved or three- 
Jeaved, inner one-leaved; corol five-pe- 
talled, without any tube, affixed to .the 
pitcher of stamens; filament connected 
m form of a pitcher, with petal-shaped 
straps between them ; style one or five ; 
capsule five-Qelled ; seeds not winged. 
There are eleven species. 

ASSUMPSIT, a voluntaiy or verbal 
promise, whereby a person assumes, or 
takes upon him to perform or pay any 
thing to another. When any person be- 
comes legally indebted to another for 
goods sold, the law implies a promise 
that he will pay his debt ; and if he do not 
pay it, the writ indebitaUts asaumpsit lies 
against him; and will lie for goods sold and 
delivered to a stranger, or third person, 
at the request of the defendant ; but the 
price -agreed on must be proved, other- 
wise that action does not lie. 

ASSURANCE, or Iksurancb, an en- 
gagement by which a person is indemni- 
fied from the loss he would sustain by the 
happening of a particular event ; as by 
the capture or wreck of a ship at sea, or 
the destiuction of goods by fire. Projects 
have at different times been formed for 
assuring against frauds and robbery, 
against losses by servants, the death of 
cattle, and almost every event, by which 
unforeseen loss may arise; but such 
schemes have always failed, and the busi- 
ness of assurance is now generally con- 
fined to the risks of the sea, assurance 
against fire, and the assurance of lives. 

This mode of securing merchants 
s^gunst the dangers of navigation is said 



to have originated in the time of the Eokr ^ 
peror Claudius, but during the subse- 
quent dectine of commerce it probably 
fell Into disuse. The sea laws of Oleron, 
as far back as the year 1194, treat of it, 
and it was soon after practised in Great 
Britain. The statute of 43 of Queen Eli- 
zabeth, cap. 12, states, that it has been 
time out of mind a usage among mer- 
cliants, botli of this country and of foreign 
nations, to make assurances on their 
goods, merchandize, and ships, going to 
foreign parts; for the better regulation 
of wliich, with respect to disputes which 
arose on policies of assurance, commis- 
sioners were appointed, who were to 
meet weekly at the Ofiice of Insurance 
on the west side of the Royal Exchange, 
to determine all causes concerning poli- 
cies of assurance in a summary way, but 
reserving a right of appeal to the Court 
of Chancery. This shows that such assur- 
ances were in common practice, and had 
become of considerable importance. 

Assurance against the dangers of the 
sea appears to have been in use in Eng- 
land somewhat earlier than in many com- 
mercial cities on the continent, as the 
policies of assurance of Antwerp, and also 
of other places in the Low Countries, 
contained a clause, that they should be 
construed in all things according to the 
custom «f Lombard-street in London. In 
the year 1627, Charles I. granted a mo- 
nopoly for 31 years of the right of making 
all assurances on ships or goods in the 
City of London. 

In 1712, several attempts were made 
to establish offices for assurance on mar- 
riages, births, &c. which all failed In 
1719, the Royal Exchange Assurance and 
London Assurance companies were form- 
ed,and in the following year obtained char- 
ters of incorporation, by which they were 
distinguished from a variety of schemes 
for every species of assurance then pro- 
jected, most of which were of veiy short 
duration. The two companies just men- 
tioned are the only corporate bodies au- 
thorized to make sea assurances, the prin- 
cipal part of this business, in London, be- 
ing transacted by four or five hundred in- 
dividual assurers, or under-writers, who 
assemble daily for this purpose at Lloyd's 
coffee-house, formerly in Lombard -street, 
but now kept over the Royal Exchange. 
The premiums which they require are re- 
gulated by the length or danger of the 
vo} age, the condition of the vessel, the 
time of the year, and the country being at 
peace or war; of course they vary con- 
siderably at different periods. Thus, in 
time of peace, an assurance may be made 
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from London to the Bast In^es, on thfe 
Company's regular ships, at 6 or 7 guineas 
per cent, out and home, whteh in time of 
war is advanced to 12 guinea^ per cent^ 

At Hamburgh there are about thirty 
companies for making sea assurance^, 
two or three in Bremen, some in Lubeck 
and Trieste, and one even in Berjin and 
Breslaw ; there is also a chartered marine 
assurance company at Stockholm, and 
one. at Copenhagen; their capitals, how- 
ever, are not very considerable, and they 
never venture large sums on one risk. 
There are private underwriters at Stock- 
holm, Gottenberg, and Copenhagen, who 
assure moderate risks. At New York, 
Philadelphia, and many other principal 
towns in the American states, assurance 
companies have been established ; and in 
the East Indies, there are no less tlian 
five assurance offices at Calcutta, four or 
five at Madras, and one at Bombay ; but 
their business is not very extensive, being 
principally confined to the assurance of 
the coasting trade in India, and the trade 
from India to China. 

Assurance against loss or damage from 
fire is a practice, the utility of which has 
become so generally evident, that it has 
of late years increased considerably. Dr. 
A, Smith, in 1775, supposed, that, taking 
the whole kingdom at an average, 19 
houses in 20, or perhaps 99 in 100, were 
not insured from fire. But the case is 
now veiy different, as there is scarcely 
any considerable town in England, which 
has not in it either an office of its own, 
or agents from the London offices, for ef- 
fectingAssurances. 

All kinds of property liable to be de- 
stroyed by fire, as houses and building^ 
of everydescription, household furniture, 
apparel, merchandise, utensils, and stock 
in trade, farming stock, and ships, in har- 
bour or while building, may be assured 
at a fixed rate per cent ; but all kinds of 
writings, accounts, notes, money, and 
gunpowder, are generally excepted. 

The offices distinguish the different 
risks of assurance ag^nstfire in the fol- 
lowing manner : 

Common assurances are assurances on 
all manner of buildings, having the walls 
of brick or stone, and covered with slate, 
tile, or metal, wherein no hazardous 
trades are carried on, nor any hazardous 
goods deposited : and on goods and mer- 
chandizes, not hazardous, in such build- 
ings. The premium on such assurances 
is 2«. per cent, per annum. 

Hazardous assurances are, assurances 
om timber or plaster buildings, covered 



with slate, tile, or metal, wherein no ^a^ 
zardous trades are carried on, nor any 
hazardous goods deposited; and on 
pi'oods or merchandises, not hazardous, 
\n such timber or plaster buildings ; and 
also on hazardous trades, siich as cabinet 
and coach maker's, carpenters, coopers, 
breadand biscuit bakers, ship and tallow 
chandlers, soap-makers, inn-holders, sail- 
makers, maltsters, and stable-keepers, 
carried on in brick or stone buildings, co- 
vered with slate, tile, or metal ; and on 
hazardous goods, such as hemp, flax, 
rosin, pitch, tar, and turpentine, deposit- 
ed in such buildings \ the stock in trade 
of apothecaries, also on ships, and all 
manner of water-craft in harbour, in dock, 
or while building, and on thatched build- 
ings, which have not a chimney, and 
which do not adjoin to any building hav- 
ing a chimney. The charge for this class 
of assurance is Zs.per cetit. per witfum. 

Doubly hazardous assurances are, assu- 
rances on any of the aforesaid hazardous 
trades carried on, or hazardous goods de- 
posited in timber or plaster buildings, 
covered with slate, tile, or metal: on glass, 
china, and earthen ware ; also* on thatch- 
ed buildings, or goods therein, (except 
as in the preceding class,) and on salt- 
petre, with the buildings containing the 
same. Such assurances are usually charg- 
ed 58. per cent, per annum. 

Assurances on jewels, plate, medals, 
watches, prints not in trade, pictures, 
drawings, and statuary work ; also assu- 
rances to cotton-spinners, and all other 
manufacturers of raw cotton ; to distil- 
lers, flambeau and varnish makers ; to 
oil, spermaceti, wax, or sugar refiners j 
to boat-builders, cork-cutters,} japanners* 
colourmen, rope-makers, sea-biscuit ba- 
kers, and tallow^-melters ; or on chymists* 
laboratories, mills, or any other assu- 
rances more than ordinarily hazardous, 
by reason of the trade, nature of the 
goods, narrowness of the place, by the 
use of kilns or stoves in the process of 
any manufactory, or other dangerous cir- 
cumstances, are made by special agree- 
ment, at a premium proportionate to the 
risk. 

Assurances on building^ and goods are 
deemed distinct and separate adventures^ 
«> that the premium on goods is not ad- 
duced by reason of any assurance on the 
building wherein the goods are kept^ 
nor the premium on the building by rea- 
son of any assurance on the g^oods ; and 
any number of dwelling-houses and out- 
houses, together with the goods thereinj- 
may be assured in one policy, provided 
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itiit aum to be astured on each is particu- 
Urly mentioned. 

In 1782, a dutyof U. ^d, was innposed 
on every lOOt awured from loM bv iire» 
which waa increased in 1797 to 2«. per 
^eni. and in 1804 to 2«. 6dL per cent, the 
annual duty now payable. FrotD the pro- 
duce of this duty, an estimate has been 
formed of the total amount of proper- 
ty assured from fire in Great Britain, 
which appears to have been nearly as 
follows : 

In 1785 ... X. 125,000.000 

1789 .... 142,000,000 

1793 .... 167,00'.>,000 

1797 .... 184,000,000 

1801 .... 223,000,000 

1806 .... 260,000,000 

In the year last mentioned there were 
eleven omces for assurance against fire 
in London, and 21 in other parts of Great 
Britain. 

AssuRANCx on Hvest secures a sum of 
money to be received on tlie extinction 
of any life, in consideration of an annua] 
piTmium paid to the assurer during the 
continuance of the life. Such assurances 
are made for a g'lven terra of years, or 
during the whole continuance of the life, 
«r the joint continuance of two lives; 
and as they are of great utility to persons 
having life incomes or life estates, and as 
collateral securities, in many cases, for 
money borrowed, this species of assu- 
rance, as it has become more generally 
understood, has likewise greatly increas- 
ed. In 1790 there wete only three socie- 
ties in London which made assurances on 
lives ; in 1807 there were ten offices for 
.transacting such business. These offices 
all require nearly the same annual premi- 
ums, of which the following are a speci- 
men. 



Age. 


iTetr. 


7TeMi. 


IVhoteLife. 




L. i. 


d. 


L. 8, d. 


X. «. d. 


10 . 


. 17 


9 . 


.115. 


. 1 17 11 


15 . 


. 17 


11 . 


.1 2 11 . 


. 1 18 7 


20 . 


. 1 7 


3 . 


.19 5. 


.237 


25 . 


. 1 10 


7 . 


. 1 12 1 . 


.281 


30 . 


. 1 13 


3 . 


. 1 14 11 


. 2 13 5 


35 . 


. 1 16 


4 . 


. 1 18 10 


. 2 19 8 


40 . 


. 2 


8 . 


.241. 


.3 7 11 


45 . 


. 2 6 


8 . 


. 2 10 10 . 


. 3 17 11 


50. 


. 2 15 


1 . 


.308. 


. 4 10«0 


55 . 


. 3 5 


. 


. 3 12 . 


.564 


60 . 


. 3 18 


1 . 


.471. 


.674 


65 . 


. 4 15 


2 . 


. 5 10 10 . 


. 7 16 9 


67 . 


. 5 5 


6 . 


.652. 


. 8 12 1 



These rates are computed from the 
' probabilities of life, acQording to the 



Koithampton bills of mortality; the mode 
of calculating them is explained by Dr. 
Price, in his Treatise on Reversionary 
Payments, and t^ Mr. Morgan, in a very 
useful work, entitled *< The Doctrine of 
Annuities and Assurances on Lives and 
Survivorships, stated and explained.*' 

Persons who are engaged in military 
or naval service, or who have r\pt bad the 
small.pox,«r are subject to the gout, are 
charged an additional premium, supposed 
to be adequate to the additional risk. 

Policies of assurance on lives gene- 
rally contain clauses to the following ef- 
fect 

Conditiohsof assurance made by per- 
sons on their own lives. — The assurance 
to be void, if the person whose life is as- 
sured shall depart beyond the limits of 
Europe, shall die upon the seas, (except 
in his Majesty's packets, passing between 
Great Britain and Ireland ;) or shall en- 
ter into, or engage in, any militaiy or na- 
val service whatever, without the pre- 
vious consent of the assurers ; or shall die 
by suicide, duelling, or the hand of jus- 
tice ; or shall not be, at the time the assu- 
rance is made, in. good health. 

Conditions of assurances made by per- 
sons on the lives of others. — ^The assu- 
rance to be void, if the person whose life 
is assured shall depart beyond the limits 
of Europe, shall die upon the seas, (ex- 
cept in his Majesty's packets passing 
between Great Britain and Ireland ;) or 
shall enter into, or engage in, any milita- 
ry or naval service whatever, without the 
previous consent of the assurers ; or shall 
not be, at the time the assurance is made, 
in good health. 

Any person making an assurance oa 
the life of another must be interested 
therein, agreeable to Act of l^th of Geo. 
in. chap. 48, which pi-ohibits wagering, 
or speculative insurances. 

ASTER, in botany, 9t<n-toort. Class, 
Syngenesia Polyj^n.ia Superflua. Gen. 
char. cal. common, imbricate, the inner 
scales prominent a little at the end, low- 
er ones spreading ; cor. compound, radi- 
ate ; corollules heimaphrodite, numerous 
in the disk ; females ligulate, more than 
10 in the ray ; proper of the hermaphro- 
dite, funnel-shaped, with a five-cleft 
spreading border : of the female ligulate 
lanceolate, three-toothed, at length roll- 
ing back; stam. hermaphro lite ; filaments 
five ; capillary very short ; anthers cylin- 
dric, tubulous; pist. germ oblong; style 
filifoiTn, the length of the stamens; stig- 
ma bifid, spreading"; females, germ and 
style the same ; stigmas two, oblong re- 
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volute ; per. none ; calyx scarcely ehang- 
ed ; seeds solitary, oblong, ovate ; down 
capillary ; rec. nuced, fiattish. The spe> 
cies from the Cape, together with those 
not producing seeds in England, are pro- 
pagated by cutting^ any time during the 
summer. These should be planted in 
small pots, filled with light earth, and 
plunged in an old hOt-bed, where, if 
they are shaded fronrthe sun, a»id ^ntlv 
watered, they will put out roots in sis 
weeks, when they may be placed in th« 
open air; and in about a month after- 
wards they should be separated, ea^^ in 
a small pot, and filled with light sandy 
earth. In October they must be removed 
into the green-house, and placed where 
they may enjoy as much free air as possi- 
ble, but be secured from frosts or damps; 
so that they are much easier preserved in 
a glass case, where they will have more 
light and aip than in a green.house ; but 
they must not be placed in a stove, for 
artificial heat will soon destroy the 
plants. The North American species, 
which make at least three-fifths of the 
genus, together with the Alpine and 
Italian asters, are easily propagated by 
parting the roots in autumn; they are 
most of them hardy, and will thrive in al- 
most any soil and situation ; for these rea- 
sons, and because they adorn the latter 
season with the abundance and variety of 
their spacious flowers, they are valuable 
plants, especially among shrubs, and in 
large ornamental plantations, properly 
mixed with golden rods, and other pe- 
rennial, autumnal, hardy plants. The 
sorts most cultivated are, the grandiflorus 
IJnifolius, linarifolius, tenuifolius, ericoi- 
des, dunnosus, serotinus, alpinus, novae 
anglix, and punicius, or siltissimus. Some 
of the species prefer a shady situation and 
moist soil. They are apt to spread very 
much at the roots, so as to be trouble- 
some, and the seeds of some are blown 
about, and come up like weeds. The 
Italian starwort has not been so much cul- 
tivated in England, since the great varie- 
ty of American species has been intro- 
duced, though it is by no means inferior 
to the best of them. It is propagated by 
parting the roots soon after the plant is 
out of flower. The roots should not be 
removed oftener than every third year. 
Catesby's starwort, not multiplying fast by 
its roots, may be propagated in plenty by 
cuttings from the young shoots in May, 
which, if planted in light eartl^, and 
shaded from the sun, will flower the same 
year. 'When the Italian starwort is once 
introduced, the seeds will scatter, and the 
plants come up without care. The Chin* 



aster, being an annuid pUnt, itf proMgftt« 
ed by seeds, which must be sowif m tii» 
spring, on a warm border, or rather on a 
gentle hot-bed, just to bring Up the pbmtff. 
The North* American species enumerated^ 
by Muhlenberg are 79 in number, *nd tw<y 
doubtful, on the atuthority of Donn. Pur^ 
describes 78 species. 

AST£RIA8, in nmundhistorj^. Starfish^ 
^ genus of worms, of the order Molhisca. 
Body depressed^ eovered witli a coriace* 
ous crust, muricatCj witktentacuSa, and 
grooved beneath ; mouth central, five- 
raypd. There are more than 40 specie^, 
all inhabitants of the sea, and are marked 
with a rough, white, stony spot above : 
they easily renew parts which have been 
lost by violence, and fix themselves to the 
bottom by swimtting on tiie back and 
bending the rays. There are three di- 
visions, viz. A. lunste ; B. stellate ; and 
C. radiate. A. pulvillus is lubricous, with 
an entire simple margin, and is found in 
the North seas ; body above convex, co^ 
vered with i. smooth sanguineous skin, 
transversely striate, beset towards the 
margin With sofV, obtuse, white spines, a- 
bout the size of a millet seed, and divided 
into 10 arose : the margin not articulate, 
but rough in the angles, with about 10 
acute p&pillse ; beneath concave, smooth, 
whitish, with a rosy tinge, and hollowed 
by five grooves, each side covered with 
horizontal batons : it tinges warm water 
with a tawny colour. A. caput medusae 
has five divided and subdivided rays ; the 
disk and rays granulate ; mouth depress- 
ed. This is a most curious animal, and 
inhabits the northern seas ; the five rays 
dividing into two smaller ones, and each 
of these dividing again into two others ; 
which mode of regular subdivision is con- 
tinued to a vast extent, gradually decrease 
ing in size, till at length the ramifications 
amount to many thousands, forming a 
beautiful net-work. Its colour is some, 
times pale or reddish white, sometimes 
brown. 

ASTERISM, in astronomy, the same 
with constellation. See CoirsTELiiATiotr* 

. ASTEROIDS, in astronomy, a name 
pven by Dr. Herschell to the new pla- 
nets, Ceres, Juno, Pallas, and Vesta, late- 
ly discovered : and which he defines as 
celestial bodies, which move in orbits 
either of little or of considerable eccen- 
tricity round the sun, the plane of which 
may be inclined to the ecliptic in any an- 
gle whatsoever. This motion may be di- 
rect or retrograde ; and they may or may 
not have considerable atmospheres, very 
small comas, disks, or nuclei. According 
to the definitions which he premises, pla- 
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nets are celestial bodies, of a considerable 
size and small eccentricity of orbit, mov- 
ing in planes that do not deviate many de- 
gKes from that of the earth, in a direct 
course, and in orbits at considerable dis- 
tances from each other, with atmospheres 
of considerable extent; but bearing hard- 
ly any sensible proportion to their diame- 
ters, and having satellites or rings : and 
comets are veiy small celestial bodies, 
moving in directitMis wholly undetermin- 
ed, and in very eccentric or apparently 
parabolic orbits, situated in every variety 
of position, and having very extensive at- 
mospheres. Dr Herschell, having com- 
pared the newly discovered stars by the 
criteria introduced in the above defini- 
tions, maintain^ that they differ in so ma- 
ny respects from both planets and comets, 
as to warrant his not referring them to 
either of these two classes. 

ASTHMA, in medicine, a punful, difii- 
cult, and laborious respiration. See Ma- 

BICflTfi. 

ASTRiEA, in astronomy, the same with 
Virgo. See Viaoo. 

ASTRAGAL, in architecture, the neck 
moulding of a c6lumn, composed of a 
beed and fillet 

Astragal, in ginnery, a round mould- 
ing encompassing a cannon, about hatf a 
foot from its mouth. 

ASTRAGALUS, milk^etch, in botany, 
a genus of the Diadelphia Decandria class 
of plants, with a- papilionaceous flower, 
and bilocultf-podded fruit, containing 
kidney-like seeds. There are upwards of 
60 species ; all of which may be raised 
from seeds. They are in general hardy, 
and require no other care but to draw 
the plants out when they come up too 
thick, leaving them at least eighteen 
inches asunder. The American species 
are 5 in number. 

AsTBAGALus, in anatomy, ealled also the 
ialu8, is the superior and first bone of the 
foot, according to its natural situation and 
connection with the leg, being articulat- 
ed with the tibia and fibula, and with the 
calcaneum ; having its head formed for 
the articulation with the os naviculare. 

ASTRAL, something belonging to or 
connected with the stars : thus, astral year 
is the same with sideral year. 

ASTRANTIA, black master-xvort, in bo- 
tany, a genus of umbelliferous plants, be- 
longing to the Peniandria Digynia class 
of Linnaeus, the flower of which is rosace- 
ous, and collected into a sort of liead ; and 
its fruit is oval, obtuse, coronated, and 
striated. 

ASTROLABE, an instrument for taking 
the altitude of the sun or stars at sea, be- 



ing a large brass ring, the limb of which, 
or a convenient part thereof^ is divided 
into degfrees and minutes, with a move- 
able index, which turns upon the centre, 
and turns two sights : at the zenith is a 
ring to hang it by in time of observation, 
when you need only turn the index to the 
sun, that the rays may passfreely through 
both sights, and the edge of the index 
cuts the altitude upbn the divided limb. 
iW instrument, though not much in use 
now, if well made, and of great weight, 
that it may hang the steadier, is as good 
as most instruments that are used at sea 
for taking altitudes, especially between 
the tropics, when the sun comes near the 
zenith, and in calm weather. 

ASTROLOGY, a conjectural and truly 
absurd science, which teaches. to judge 
of the effects and iafluences of the stars, 
and to fortel future events by the situa- 
tion and different aspects of the heavenly 
bodies. It may be divided into two 
branches, natural and judiciaiy ; the for- 
mer being the prediction of naturaleffects, 
as the changes of weather, winds, storms, 
hurricanes, thunder, floods, earthquakes, 
&c. and the latter, that which pretends to 
foretel moral events, or such as have a 
dependence on the freedom of the will. 

ASTRONIUM, in botany, a genus of 
the Dioecia Pentandria class and order of 
plants. The essential character is, male, 
calyx five-leaved; corol five petalled. 
Female, calyx five-leaved; corol five- 
petalled : styles three, and one seed- 
There is but one species, the A. graveo- 
lens, an upright tree, from 12 to 30 feet 
in height, abounding every where in a 
slightly glutinous terebinthine juice. Af- 
ter the fruits in the female, and the flow- 
ers in the male plant have fallen off, new 
branches are put forth. The flowers are 
small and red, the calyxes are expanded 
into stars, nearly an inch in diameter. It 
is native in the woods about Carthagena' 
in New Spain. 

ASTRONOMY, is the science which 
treats of the motions, periods, eclipses, 
ibagnitudes, &c. of the heavenly bodies, 
of the laws by which these are regidated, 
and of the causes on which they depend. 
It is unquestionably the most sublime o^ 
all the sciences. No subject has been 
longer or more successfully studied. Al- 
though it may be interesting to take a 
brief sketch of the history of this science^ 
yet there can be no comparison drawn be- 
tween the wide observations of the earlier 
observers, and the precision and general 
views of modern astronomers. To ascer- 
tain the real motions of the heavenly bo- 
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ides was a diflficult task, and required the 
united observations of many ages. To 
ascertain the laws and causes of these 
motions demanded the exertions of pow- 
ers almost beyond the reach of the hu- 
inan faculties. This has, however, been 
accomplished, and it has been demonstra- 
ted, that the most minute movements of 
the heavenly bodies defend upon the 
dame g-eneral law with the rest, and to be 
the consequence of it. Astro?iomy has 
therefore been highly regarded, as exhi- 
biting one of the most remarkable in- 
stances of the extent and powers of the 
reasoning faculties. It has, moreover, con- 
ferred upon mankind the greatest bene- 
fits, in many respects, as will be shewn in 
the course of the present work, and may 
be properly considered as the teacher 
and guide of the art of navigation. 

The early history of astronomy ad- 
mits of no regular elucidation. It is pro- 
bable that some knowledge of the kind 
must have been nearly coeval with the 
human race, as well from motives of cu- 
riosity, as from the connection which it has 
with the common concerns of life. Traces 
of it have accordingly been found among 
rarious nations, remote from each other, 
which shew that the most remarkable 
phenomena must have been observed, and 
a knowledge of them disseminated, at a 
very remote period. But in what age or 
country the science first originated, or by 
■whom it was in those early times me- 
thodized and improved, is not now known. 
Such, however, as wish for every infer- 
ination that the subject admits of, we re- 
fer to the learned and very elaborate his- 
tory of ancient and modern astronomy, 
by M. fiailly, a man of the highest repu- 
tation in the scientific world, and who was 
basely and cruelly murdered, in the zenith 
of hiaxelebrity, by the bloodthirsty Robe- 
spierre, whose savage ambition was* to 
efface from the earth every thing great, 
virtuous, and excellent. 

M. Bailly endeavours to trace the ori- 
gin of astronomy among the Chaldeans, 
Egyptians, Persians, Indians, and Chinese, 
to a very early period. From the re- 
searches M'hich he nas made on this sub- 
ject, he is led to conclude tliat the know- 
ledge common to the whole of those na- 
tions has been derived from the same 
original source ; namely, a most ancient 
and hightly cultivated people of Asia, of 
whose memory every trace is now extinct, 
but who havebeen the parent instructors 
of all around them. The situation of this 
ancient people he conjectures to have 
been in Siberia, about tho 50th degree of 

TOL. H. 



north latitude. Ambngf^ribus other co- 
incidences, he observes that many df the 
European and Asiatic nations aittribitte ' 
their origin to that quarter, where the ci- 
vil and religious rites common to eacA, 
were probably first formed. 

Without going farther back, we may 
observe, that the Egyptians were early 
cultivators of this science, and that among 
the Greeks, Thales> who travelled into 
Egypt, and who was the founder of tht 
Ionian sect, appears to have been the first 
who taught his countrymen the globular 
figure of the earth, the obliquity of the 
ecliptic, and the causes of solaf and lunar 
eclipses ; which latter phxnomena he is 
also said to have been able to predict. 
Thales had for his successors, Anaximan^ 
der, Anaximenes, and Anaxagoras, to the 
first of whom is attributed the invention 
of the gnomon and geographical charts ; 
but for which he was probably indebted 
to the Eg5^ptians. He is also said to have 
maintained that the sun was a mass of 
fireaslarge as the earth, which, though 
far below the ti-uth with respect to size, 
was an opinion, for those early times, that 
does its author much credit, though to 
bim, as in the qase of Galileo, the truths 
he had discovered were the cause of per- 
secution. Both himself and his children 
were proscribed by the Athenians for his 
attempting ifo subject the works of the 
gods' to immutable laws ; and his life 
would have paid the sacrifice of his te- 
merity, but for the care of Pericles, his 
friend and disciple; who got his sentence 
of death changed into exile. Next after 
the Ionian school was that of Pythagoras, 
who was bom at Samos, about the yeift 
586 before the Christian xra, and who, in 
the celebrity he acqtiired, far exceeded 
bis predecessors. Like Thales, he visited 
Egypt, and afterwards the Brachmans of 
India, from whom he is supposed to have 
obtiined many of the astronomical truths 
which he brought with him into Italy, 
to which country he was obliged to re*.' 
tire, on account of the despotism which 
then prevailed at Athens> Here he firsrt 
taught the true system of the world, 
which many centunes after, Was revived 
by Copernicus: but hid his doctrines from 
the vulgar, in imitation of the Egyptian 
priests, who had been his instructors. It 
was even thou^l\t, in this school, that the 
"planets were inhabited bodies, like the 
earth ; and that the stars, which are dis- 
seminated through infinite-space, are sons, 
and th^ centres of other planetary sys- 
tems. They also considered the c6reets 
as permanent bodies, moving round the 

M 
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•an; «nd not u perishhiif meteors, foim- 
ed in the atmosphere, m they were 
thoug^ht to be in after times. From this 
lime to the foundation of the school of 
Alexandria, the history of astronomy 
among the Greeks offers nothing remark, 
able, except some attempts of Eudoxus to 
explain the celestial^ phxnomena: and 
the celebrated cycle of 19 years, which 
had been imagined by Meton, in order 
to conciliate the solar and lunar motions. 
This is the most accurate period, for a 
short interval of time, that could have 
been devised, for embracing an exact 
mimberof revolutions of these two lumi- 
naries ; and is so simple and useful, that 
when Meton proposed it to tlie Greeks, 
assembled at the Olympic games, as the 
basis of their calendar, it was received 
with great approbation, and unanimously 
adopted by all their colonies. In the 
school of Alexandria, we see, for the first 
time, a combined system of observations, 
made wi»h instruments proper for mea^ 
suri ng angles, and calculated trigonome^ 
tric.oly. Astronomy accordingly took a 
new form, which succeeding ages have 
only brought to greater perfection. The 
position of the stars began at this time 
to be determined ; they traced the course 
of the planets with great care ; and the 
inequalities of the solar and lunar motions 
became better known. It was, in short, 
in this celebrated school, that a new sys- 
tem of astronomy arose, which embraced 
the whole of the celestial motions ; and 
though inferior to that of Pythagoras, and 
even false in theory, it afforded ue means, 
by the numerous observations which it 
furnished, of detecting its own fallacy, and 
of enabling astronomers in later times to 
discover the true system of nature. It 
was from their observations of the princi- 
pal zodiacal stars, that Hipparchus was 
led to discover the precision of the equi- 
noxes ; and Ptolemy also founded upon 
them his theory of the motions of the pla- 
nets. Next after these was Aristirchus, 
of Samos, who made the most delicate 
elements of the science the objects of his 
research. Among other things of this 
kind, he attempted to determine the mag- 
nitude and distance of the sun ; and 
though, as may be supposed, the results 
he obtained were considerably wide of the 
truth, the methods he employed to re- 
solve these difficult problems do great 
honour to his genius. 'The celebrity of his 
successor, Emtosthenes, arises^ chiefly 
fwm his attempt to measure the earth, 
and his observations on the obliquity of 
the ecliptic. Having remarked, at Syene, 



a well, which was enlightened to its bot* 
tom by the sun, on the day of the snmmer 
solstice, he observed the meridian height 
of the sun on the same day at Alexandria, 
and found that the celestial arc continued 
between the two places was the 50th 
pai*t of the whole circumference ; and as 
their distance was estimated at 500 stadia, 
he fixed the length of a great circle of 
the earth at 250,000 : but as the length 
of the stadium employed by this astrono- 
mer is not known, we cannot appredate 
the exactness of hismeasurement. Among 
others who cultivated and improved this 
science we may also mention the cele- 
brated Archimedes, who constructed a 
kind of planetarium, or orrery, - for re- 

E resenting the principal phxnomena of 
eavenly bodies. But of all the astrono- 
mers of antiquity, Hipparchus of Bithynia 
is the one, who, by tne number and pre- 
cision of his observations, as well as by 
the important result which he derived 
from them, is the most entitled to our 
esteem. He flourished at Alexandria 
about the year 162 before the Christian 
xra ; and oegan his astronomical labours 
by attempting to determine, with more 
exactness than li^ hitherto been done, 
the length of the tropical year, which he 
fixed at 365 days, 5 hours, and 55 minutes, 
being nearly 4| minutes too great. Like 
most of his predecessors, he founded his 
system upon an uniform circular motion 
of the sun ; but, instead of placing the 
earth in the centre of the solar orbit, he 
removed it to the distance of i th part 
of the radius, and fixed the apogee to the 
sixth degree of Gemini. By means of 
these data, he formed the first solar tables 
of which any mention is made in the -hi^ 
tory of astronomy ; and though defective, 
^and even erroneous in principle, they are 
a durable monument of his genius, w^hich 
three centuries afterwards were respect- 
ed by Ptolemy, without his presuming ts 
alter them. The great astronomer next 
considered the motions of the moon, and 
endeavoured to measure the exact time of 
her revolution, by a comparison of an- 
cient eclipses. He also determined the 
eccentricity and inclination of her orbit, 
' as well as the motion of her nodes and 
apogee ; and calculated all the eclipses 
that were to happen for 600 years to 
come. 

Between the time of Hipparchus and 
Ptolemy, the chief observers of any note 
are Agrippa, Menelaus, and Theon ; the 
two latter of which are better known as 
geometricians th an astronomers. We re- 
mark, however, in this interval, the re- 
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Ibrmation of Uie cakndftr by Julias Cxsar, 
and a more exact knowledge of the flux 
and reflux of the ocean. We pass over 
the dark ages, and observe that Frederic 
II. about V230y set himself to restore some 
decayed uniyersities, and founding a new 
one at Vienna. He also caused the works 
of Aristotle, and Ptolemy's Almagest, to 
be translated into Latin ; Irom which lat- 
ter circumstance we may date the revival 
of astronomy in Europe. Two years after 
this, John of Halifax, ^commonly known 
by the name of Sacro Bosco, compiled, 
from Ptolemy, Albategnius, Alfraganus, 
ftnd other Arabic astronomers, hts work 
•• De Sphaera,'' which continued in great 
estimation for more than 300 years after- 
wards, and was honoured witn commen- 
taries by Clavius, and x>ther learned men. 
AlphoBsus, King of Castile, may also be 
reckoned as one of the most zealous en- 
couragers and protectors of this science ; 
though, being but ill seconded by the 
astronomers of that time, the tables which 
he published were not found, to answer 
the great expense which attended them. 
See Al]ica»K8t. 

About the same period also Roger Ba- 
<:on, an English monk, besides many learn- 
ed works of various kinds, wrote several 
treatises on astronomy ; after which but 
little progress was made in the science 
till the time of Purbach, Regiomontaniis, 
and Waltber, who all flourished about the 
end of tt^e fifteenth century, and by their 
labours prepared the way for the gppeat 
discoveries which followed. Reg^omon- 
tanus, in particular, who was bom at Ko- 
ningsberg, a town of Franconia, in 1426, 
and whose proper name was John MuUer, 
rendered considerable services to astro- 
nomy, not only by his observations and 
writings, but by his trigonometrical tables 
of sines and tangents, which he computed 
to a radius of 1,000,000 for every minute 
of the quadrant, and bjr this means great- 
ly facilitated astronomical computations. 
Next after these was Nicholas Coperni- 
cus, the celebrated restorer of the old 
Pythagorean system of the world, which 
bad beeo now set aside ever since the 
tiro^ of Ptolemy. He was bom at Thorn, 
in Polish Prussia, in 1743, and having gone 
through a regular course of studies at 
Cracow, and uterwards at Rome, he was 
made, by the interest of his uncle, who 
was bishop of Wormia, a canon of Fraw- 
enberg ; in which peaceful retreat, after 
36 years of observations and meditations, 
he established his theory of the motion of 
the earth, with such new and demonstra- 
tive arguments in its/avour, that it has 
gradually prevailed from diat time, and is 



now universally received b^ 6ie l^juiie^ 
throughout Europe. This great man, /^ 

however, had not the satisfaction t>f wit- 
nessing the success of his undertaking ; 
being threatened by the persecution of 
religious bigots on the one side, and with 
an obstinate and violent opposition from 
those who called themselves philosophers 
on the othev, it was not without the g^at^ 
est solicitations that he could be prevsul- 
ed upon to give up his papers to his 
friends, with permission to make them 
public ; but, from continue^ importunities 
of this kind, he at length complied, and 
his book, '* De Revohitionibus Orbium 
Coelestium,'* after being suppressed for 
many years, was at length published, and 
a copy of it brought to him a few hounr 
before his death. From Copernicus we 
proceed to Tycho Brahe, the celebrated 
Danish astronomer, who was bora in 1546, 
and began to manifest his taste for this 
science at the early age of 14^ An eclipse 
of the sun, which happened in 1560, nrst 
attracted his attention, and the justness 
of the calculation which announced this 
phaenomenon inspired him with a stroqg 
desire of understanding the principles 
upon which it was founded. But meet- 
ing with some opposition from his tutor, 
and a part of his family, to these pursuits, 
which probably served only to increase 
his attachment to them, he made a jour- 
ney into Germany, where he formed con- 
nections, and entered into a correspon- 
dence with some of the most eminent 
astronomers df that country, particularly 
with the landgrave of Hesse, who receiv- 
ed him in the most flattering manner, and 
recommended him to the notice of his 
sovereign. Becoming by this means bet- 
ter known, on his return to Denmark, 
Frederic II. gave him the little island of 
Huen, at the entrance of the Baltic, where 
he built an observatory, under the name 
of Uraniburg, and in which, during a 
course of 20 years, he made a prodigious 
number of observations. His tranquillity, 
however, in this happy retreat, was at _ 
length interrupted; for soon after the 
death of Frederic, which happened in 
1596, he was deprived, through theas- 
persions of some envious atid malevolent 
persons, of his pension and establishment,—^ 
and was not allowed even to follow his 
pursuits at Copenhagen, a minister of 
that time, of the name of Walchendorp, _ 
having forbid him to continue his obser- . 
vations. Happily, however, he found a 
powerful protector in the Emperor Ro- 
dolphus II. who ordered him to be pro- 
perly provided for at his own expense, 
and gave him a commodious bouse at 
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Praffae. After residing in this dty till 
the year 1601, he was taken off by a sud- 
den death, in the midst of his labours, and 
at an a^ while he was yet capable of ren* 
dering j^at services to astronomy. This 
great man, as is well known, was the in- 
ventor of a kind of semi Ptolemaic system 
of astronomy that was afterwards called 
by his name, and which he vainly endea- 
▼oured to establish, instead of the Coper- 
nican, or true system. But though he 
was not happy in this respect, he has 
been of great use to astronomy, by his 
numerous observations and discoveries; 



strument tliat human industry andsagt- 
city could have ever hoped to discover i 
and which, by giving a far greater exten- 
sion and precision to astronomical obser- 
vations, shewed many irregularities and 
new phcenomena, which had hitherto re- 
roained unknown. This invention wa^ 
that of the telescope, which was no soon- 
er known to Galileo, than he set himself 
about to improve it ; and the discoreries 
he was by this means enabled to make 
were as new us they were surprising. 

The face of the moon appeared, full of 
cavities and asperities, resembling valUes 



Tycho Brahe, in the latter part of ]tu«^ and mountains. The sun, which had 
bfe, had, for his disciple and assistaiiftt'tlie^ generally been considered as a globe of 
celebrated Kepler, who was bornjn iT'ilj:^ pure iire, was observed to be sullied by 
ftt Wiel, in the duchy of Wirteo^iBr^ a number of dark spots, which appeared 
and was one of those rare characters that on various parts of his surface. A great 



appear in the world only at particular 
times, to prepare the way for new and 
important discoveries. JLike his master 
Tycho, he appears to have attached him- 
self to the science at a very early age : 
and if it be the privilege of genius to 
change received ideas, and to announce 
truths which bad never before been dis- 
covered, he , may justly be considered a« 
one of the greatest men that had yet ap- 
peared. Hipparchus, Ptolemy, Tycho 
Brahe, and even Copernicus himsell^ 
were indebted for a great part of their 
knowledge to the Egyptians, Chaldzans, 
and Indians, who were their masters in 
thi« science ; but Kepler, by his own ta- 
lents and industry, has made discoveries^ 
of which no traces are to be found in the 
annals of antiquity. See Brahb. 

This great man, after seventeen years 
of meditation and calculation, having had 
the idea of comparing them, with the 
powers of the numbers by which they are 
expressed, he found that the squares of 
the times of the revolutions of the planets 
are to each other as the cubes of their 
mean distances from the sun ; and that the 
same law applies equally to their satel- 
lites. See Kepler. 

At the same time also that Kepler, in 
Germany, was tracing the orbits of the 
planets, and settling the laws of their mo- 
tions, Galileo (who was bom at Pisa, in 
Italy, in 1564) was meditating upon the 
doctrine of motion in genera], and inves- 
ti^ting itp principles ; and from the ad- 
imirable discoveries which he made in 
this branch of the pbysico-mechanical 
sciences, Newton and Huygens were af. 
terwards enabled to derive the most 
VilUant and complete theories of all the 
planetary motions. 

'About this period, also, a fortunate ac- 
cident produced the most marvellous in- 



nurober of new stars were discovered in 
every part of the heavens ; the planet 
Jupiter was found to be attended with 
four moons, which moved round him in 
the same manner that our moon moves 
round the earth ; the phases of Venus ap- 
peared like those of the moon, as had be- 
fore been concluded by Copernicus, from 
his theory ; and, in short, most of the ob- 
servations he made furnished new proofs 
of the truth of the Copernican system. In 
publishing the discoveries which he had 
made with this new instrument,. Galileo 
shewed, in the most incontestible man- 
ner, the annual and diurnal motion of the 
earth ; which doctrine, however, was 
thought so alarming, that it was immedi-< 
ately declared heretical, by a congrega- 
tion of cardinals, who were assembled 
upon the occasion ; and its venerable au- 
thor, one of the most virtuous and en-^ 
lightened men of his age, was obliged to* 
abjure, upon his knees, and in the mosjl^ 
solemn manner, a truth, which nature and 
bis own understanding had shewn him to 
be incontrovertible. After this, he was 
condemned to perpetual imprisonment ; 
from which, however, at the end of a 
year, he was enlarged, by the solicitations 
of the grand duke; but that he might not 
withdraw himself from t*he power of th^ 
inquisition, he was forbid to quit the ter- 
ritory of Florence, where he died in 
1642 ; carrying with him the regrets of 
Europe, enlightened by his labours, and 
their indignation ag^ns^ the odious tri- 
bunal which had treated him so unwor- 
thily. See Galileo. 

The discoveries of Huygens succeeded 
those of Kepler and Galileo ; and few 
men have, perhaps, merited more of the 

. sciences, by the importance and sublimi- 
ty of his researches. Among other things, 

his happy application of the pendulum to 
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olocks is one of Ae matt advantageoiis 
presentBthat was ever made to aatrono- 
roy. He was also the first who found that 
the singular appearances of Saturn are 
produced by a ring, by which the planet 
19 surrounded : and his assiduity in ob- 
serving it led him to the discovery of 
one. of its satellites.' 

About this epooh^ astronomy began to 
be more generally cultivated and improv- 
ed, in consequence of the establishment 
of several learned societies, which, by ex- 
citing a spirit of emulation and enterprise 
among their members, g^atly contnbut- 
ed to the advancement of every branch of 
the mathematical and physical sciences. 

The chief of these were, the Royal Soci- 
ety of London, and that of the Academy 
of Sciences of Paris;- both of which have 
rendered great services to astronomy, as 
well by the eminent men they have pro- 
duced, as by the zeal and ardour with 
whieh the science has been constantly 
promoted by them. Towards the latter 
part x>f the seventeenth century, and the 
beginning of the eighteenth, practical as- 
tronomy seems rather to-have languished; 
but, at the same time, the theoretical part 
was carried to the highest degree of per- 
fection by the immortal Newton, in bis 
**Principia," and by the astronomy of 
David Gregory. About this time, also, 
clock and watch-work was greatly im- 
proved by Mr. Graham, who likewise 
constructed the old^ight feet mural arch 
at the. Boyal Observatory at Greenwich, 
and the zenith sector of 24 feet radius, 
with which Dr. Bradley discovered the 
aberration of the fixed stars. The astro- 
nomical improvements in the last century 
have been chiefly owing to the greater 
•perfection of instruments, and to the esta- 
blishment of regular observatories, in va- 
rious parts of Europe. Romer, a cele- 
brated Danish astronomer, first made use 
of a meridian telescope ; and, by observ- 
ing the eclipses of Jupiter's satellites, 
was led to his discovery of the motion of 
light, which he comm^unicated to the Aca- 
demy of Sciences at Paris, in 1675. 

Mr. Fiamsteed was also appointed the 
first astronomer royalat Greenwich about 
the same time, where he observed all the 
ncelestial phoenomena for more than 44 
years ; and, as the fruits of his labours, 
published a catalogue of 3000 stars, with 
their places, to the year 1688, as also new 
solar tables, send a theory of the moon, 
according to Horrox. Cassini, also, the 
first French astronomer royal, greatly 
distinguished himself by his numerous, 
observations on the sun, moon and pla- 



nets, and by the improvemeiita he 

in tlie elements of their motions. 

In 1719, Mr. Fiamsteed was succeeded 
by Dr. Halley, the friend of Newton, and 
a man of the first eminence in lUl th^ 
classes of literature and science, who 
had been sent, at the early .age of 21, to 
the island of St Helena, to observe the 
southern stars, a catalogue of which he 
published in 1729 ; and a few ^ears after- 
wards he gave to the public his ** Synopu. 
sis Astronomiae Gometicae," in which he 
ventured to predict the return of a comet 
in 1758 or 1759. 

. On the death of Dr. Hallev, in 1742, h^ 
.was succeededby Dr. Bradley, who has 
rendered himself highly celebrated by 
two. of the finest discoveries that have 
ever been made in astronomy, the aber- 
ration of fight, and the nutation of thm 
earth^s axis. . Among other things, he al- 
so formed new and accurate tables of the 
motions of Jupiter's satellites, as well as 
the most correct table of refractions yet 
extant Also/ with a large transit instru- 
ment, and a new mural quadrant of eight 
feet radius, constructed by Bird, in 1750. 
he made an immense number of observa- 
tions, for settling the places of all the 
stars in the British catalogue,, together 
with nearly 150 places of the moon, the 
greater part of whieh he compared with 
Mayer's tables. 

Dr. Bradley was succeeded in 1762, in^ 
his office of astronomer royal, by Mr. 
Bliss, but who, being in a declining state 
of health, died in 1765, and was succeed- 
ed by Nevil Maskelyne, D. D., the pre- 
sent astronomer royal, who has rendered 
considerable services to tliis science, by 
his publication of the <* Nautical Almi^ 
nac,** the "Requisite Tables," &c. ; and 
more particularly by the great assiduity 
and zeal he has displayed in bringing the 
lunar method of determining the longi. 
tude at sea into genera] practice. 

Such was the state of astronomy, when 
Dr. Herschell,by augmenting the powers 
of telescopes beyond the most sanguine 
expectations, opened a scene altogether 
unlooked for. By this indefatigable ob- 
server, we are made acquainted with a 
new primary planet belonging to oursys- 
tem, called the Georgium Sidus, attended 
by six satellites, which he discovered on 
the 13th of March, 1781, and which, be- 
ing at twice the distance of Saturn from 
the sun, has doubled the bounds formerly 
assigned to the solar system. We are also 
indebted to him for a variety of observa- 
tions on several other interesting astrono- 
mical subjects } such as the discovery of 
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%o additionalMteUites to S»tum, of which 
the number is now teyen ; a new method 
of meMiiringthe lunar mountaina; the ro- 
tation of the planets on their axis ; on the 
parallax of the fixed stars ; catalogues of 
double, triple stars, &c. ; of nebulae ; and 
of the proper motion of the sun and so- 
lar aystem ; the accounts of which, toge- 
ther with many other valuable papers, he 
has communicated, from time to time, in 
different parts of the Philosophical Trans- 
actions. A new planet has been disco- 
vered by li. Piazai, of Palermo, between 
Mars and Jupiter, to which has been 
given the name of Ceres Perdinandia ; 
another by Dr. Olbers ; a third and a 
fourth have also been discovered, which 
we shall briefly notice farther on. 

•I TBI ArPABurr xonovs ov tsi hba- 

TXVI.T BODIBS. 

Having given a very brief sketch of the 
history of this science, than which, few, 
if any, have higher claims to our venera- 
tion and re^iaid, we proceed to consider 
the science itself, intending to present the 
reader with a popular outUne of the stu- 
dy, freed as much as possible from ma- 
thematical principles, upon which it de- 
pends, but for which few, in comparison, 
can be supposed, from previous studies, 
to have any taste. 

IVhen we cast our eyes towards the 
heavens, we perceive a vast concave he- 
misphere, at an unknown distance, of 
which the eye seems to constitute the 
centre. The earth stretches at our feet 
like «p immense plain, and appears to 
meet, and to bound, the heavenly hemis- 
phere. The circle around, where the 
earth and heavens seem to meet and 
touch each other, is called the horizon. 
It is natural to imagine, that, besides the 
hemisphere which we perceive, there is 
another, exactly ^milar, concealed from 
our view by the earth, and tiiat the earth 
therefore is suspended in the middle of 
this heavenly spnere, with all its inhabi- 
tants. A littl e observation turns this sus- 
picion into certainty; for in a clear even- 
ing the heavenly hemisphere is seen 
studded with stars, and its appearance is 
changing eveiy instant. New stars are 
continually rising in tlie east, while others 
are setting in the west Those stars, that 
early in the evening are seen just above the 
. eastern horizon,will at midnight be seen in 
the middle of the starry hemisphere, and 
may be traced moving gradually towards 
the west, till at length they sink below 
the horizon. If we look to the north, we 



perceive that many i^tfs in thatquittir 
never set at all, but move round and 
round, describing a complete circle in 24 
hours : thete describe their circles round 
a fixed point in the heavensjuid the circles 
duninish more and more the nearer the 
star is to that point. This fixed point is 
called the north pole. There must be a 
similar fixed point in the southern hemis- 
phere, called the south pole. In this way 
theheavenly sphere appears to turn round 
two fixed points, called the p^es, once 
in ever^ 24 hours. The imaginary line 
which joints the points is called the axis 
of the worid. We shall endeavour to il- 
lustrate this by means of a figure. 

het H O (fig 1. Piate n.) represent the 
circle of the horizon, seen edgeways, 
when it will appear as a straight line : 
let U P E RU represent the complete 
sphere of the heavens, of which H M O is 
supposed to be the visible hemisphere, 
and H N O the invisible hemisphere r then 
P will be the pole or fixed point amoiq^ 
the stars, visible to us, round which they 
all appear to turn, and will be the oppo- 
site pole ; the line P R will be the Bxis of 
the sphere. • 

To obtain precise views of the motions 
of the heavenly bodies, it is necessaiy to 
be able to assign precisely the place in 
which the;^ are. This is done by means 
of several imaginary lines or circles, sup- 
posed to be described upon the surface 
of the sphere. These circles are divided 
into degrees, minutes, and seconds. The 
great circle of the sphere, Q E, which is 
perpendicular to the sxis of the world, 
and of course 9QP distant from either pole, 
is called the equator. The smaller cir- 
cles which the stars describe^ in. conse* 
quence of their spparent diumid motions^ 
are called parallels, because they are pa- 
rallel-to the equator. The equator di- 
vides the heavenly sphere into two equal 
parts, tlie north and south ; but, to be 
able to assign the position of the stars, it 
is necessary to have another circle pass- 
ing through the poles, and cutting the 
equator perpendicularly ; this is called 
the meridian, which is supposed to pass 
through the poles, and also directly over 
the head of the observer, M, and the 
point, N, exactly opposite to that. The 
first of these points is called the zenith, 
and the second- is denominated the nadir. 
The meridian divides the circles describ- 
ed by the stars into two equal parts, and 
when .they reach it, they are either at 
their greatest height above the horizoi), 
or they are at their least height. The si^ 
tuation of the pole is readily found, it hi- 
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ing precisely halfi^ between the great- 
est and least height of those stars that 
never set. Since HMO, the visible part 
of the heavens, contains 180°, and it is 90^ 
between the pole, P, and the equator, 
IS Q J if, therefore, we take away P E 
from the semicircle HMO, there remains 
90® for the, other two arcs, P H and E O, 
that is, the elevation of the pole and the 
equator are, together, equal to 90°, so 
that the one being known and subtracted 
fVom 90°, the other also is found. Hence 
it is known, that ** the eleVation of the 
pole at any place is the complement of 
the elevation of the equator," or what 
that elevation wants of 90°. Hence also 
** the elevation of the equato'r is equal 
to the distance from the pole, P, to the 
zenith, M ;" for the elevation of the equa- 
tor is the difference between that of the 
pole and 90°. 

When we travel towards the north, we 
perceive that the north pole does not re- 
main stationary, but rises towards the ze- 
nith, in proportion to the space that we 
pa3s over. On the contrary, it sinks just 
as much when we 'travel towards the 
south : from which we infer that the sur- 
face of the easth is not plane, as would ap- 
pear to a superficial observer, but curved. 

The heavenly bodies appear to describe 
a complete circle round the earth every 
24 hours ; but, besides these motions, 
which are common to them all, there are 
several which possess motions peculiar to 
themselves. The sun is farther towards 
the south during winter than during sum- 
mer ; he does not therefore keep the same 
station in the heavens, nor describe the 
same circle every day. The moon not 
only changes her form, diminishes and 
increases, but, if she is observed in rela- 
tion to certain fixed stars, it will be found 
tliat she proceeds to the eastward, mak- 
ing progress eveiy day, tiU, in about a 
month, she makes a complete tour of the 
heavens. There arc eight other stars, 
which are continually changin? their 
place ; sometimes they seem to be mov- 
ing to the westward, sometimes to the 
eastward, and sometimes they appear sta- 
tionary for a considerable time : these are 
called planets. There are other bodies 
which appear only occasionally, move for 
some time with very great velocity, and 
afterwards advance beyond the regions 
visible tons: these are comets, of which 
one is now (November, 1807,) apparent. 
The greater number of the heavenly bo- 
dies always retain the same, or nearly the 
game, relative distance from each other. 



and are, on that account^ Galled ^it4 
stars. * f 

or THE nsuBE Aim xonoir or ins 

" BABTH. 

The earth, as we have observed, was 
long considered as a large circular plane, 
spreading out on all sides to an indefinite 
distance ; but it is now ascertained that it 
is of a spherical figure, nearly resembling 
that of a globe. The evidence for this 
fact is decisive, without having recourse 
to scientific principles, by consideringthat 
the celebrated navigators, Magellan, Sir 
Francis Drake, Lord Anson, and cafptain 
Cook, have all, at diiferent times, sailed 
round the earth. They set out from Eu- 
ropean ports, and, by steering their 
course westward, arrived at length at the 
very place from whence they departed, 
which could not have happened, had the 
earth been of any other than a spherical 
or a globular figure. This form is also 
apparent, from the circular appearance 
of the sea itself, aiul the circumstances 
which attend large objects, when seen . 
at a distance on its surface. For when a 
ship goes out to sea, we first lose sight 
of the hall, or body of the vessel, see 
fig. 4; afterwards that of the rigging? 
and at last can discern only the top o^ 
the mast, which is evidently owing to 
the convexity of the water between the 
eye and the object ; for, otherwise, the 
largest and most conspicuous part would 
be visible the longest Another proof is 
taken from the shadow of the earth upon 
the face of the moon, during the time of 
a lunar eclipse ; for the moon, having np 
light but what it receives from the sun, 
and the earth being interposed between 
them, the moon must either wholly, or 
in pairt, become obscure. And since in 
every eclipse of this kind, which is not 
total, the obscure part always appears to 
be bounded by a circular line, the earth 
itself, for that reason, must be spherical : 
it being evident that none but a spherical 
body can, in all situations, cast a circular 
shadow. 

It is not ascertained who was the first 
person that asserted the figure of the 
earth to be spherical, but the opinion is of 
very great antiquity. For, when Babylon 
was taken by Alexander the Great, it was 
known that the philosophers in that city 
had been long in the habit of calculating 
eclipses, which they could^ not have ac- 
complished without a kitbwledge of the 
tme figure of the earth. ThiUes, who 
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flourished six centtipies before the birth 
of Christ, predicted, according to the 
testimony of Herodotus, an eclipse of the 
sun. Hence it should seem, that in those 
early days, the globular figure of the 
earth had been, by the learned, investi- 
gated and credited. This being known, 
its magnitude would also soon be disco- 
vered: the solution of this apparently 
difficult problem engaged the attention 
of many great men about the same peri- 
od ; and though the measures which they 
have given are wide of the truth, and 
even ver>' different from one another, yet 
this may he imputed to the inaccuracy of 
their instniments, and the want of ma- 
thematical knowledge, rather than to the 
impracticability in the thing itself. With- 
out, however, entering upon this subject, 
we may observe, tliat the universe in gene- 
ral, as well as the solar system in particu- 
lar, are in some measure connected with 
the motion of the globe that we inhabit. 
By the universe may he understood, the 
whole frame of nature to the utmost ex- 
tent of the creation, and by the solar sys- 
tem is meant, that portion of it which com- 
prehends the sun, planets, satellites, and 
comets. Of this system the sun is suppos- 
ed to be in the centre, round which there 
are eleven planets continually revolving. 
If we can form a notion of the manner 
in which the earth moves, we shall easily 
conceive the motions of all the rest of 
the planets, and by that means obtain a 
complete idea of the order and economy 
of the whole system. And in order to 
this, nothing more is necessary than to 
consider the common appearances of the 
heavens, which are constantly presented 
to our view, and attend to the conse- 
quences, For since it is well known that 
the sun and stars appear to move daily 
from east to west, and to return nearly to 
the same* places in the heavens again in 24 
hours, it follows, that they must really 
move, as they appear to do, or else that - 
we ourselves must be moved, and attri- 
bute our motion to them : it being a self- 
evident principle, that if two things 
change their situation with res])ect to 
each other, one of them, at least, must 
have moved. But if this change be ow- 
ing to the revolution of the stars, we must " 
suppose them to be endowed with a mo- 
tion 80 exceedingly swift, as to exceed 
all conception ; .since it is now known, 
by calculations founded on the surest oh- 
servations, that, their distances from us 
are so immense, and the orbits they have 
to run roujQd so prodigiously great, that 



the nearest of thetn would move at leait 
one hundred thousand miles in a minute. 
Now as nature never does that in a com- 
plicated and laborious manner, which 
may be done in a more simple and easy 
one, it is certainly more agreeable torea- 
son, as well as to the power and wisdom 
of the Creator, that these effects should 
be prwluced by the motion of the earth ; 
especially as such a motion will best ac- 
count for all the celestial appearances; 
and at the same time preserve that beau- 
tiful simplicity and harmony, which is 
found to prevail in every other part of 
the creation. And this argument will ap- 
pear still more forcible, if we compare 
the vast bulk of the celestial bodies with 
the bulk of the earth. For it is now well 
known, that the sun is above a million of 
times larger than the earth ; and from the 
best modern observations it appears, that 
many of the stars are at least equally 
large. It is much more probable, there- 
fore, that the earth revolves round its 
axis, with an easy natural motion, once in 
24 houre, than that those immense bo- 
dies should be carried from one place to 
another with such incredible swiftness. 
Nor is it any objection to tliis rotation of 
the eaiih, that we are unable to perceive 
it. For rts the motion of a ship at sea, 
when she sails swiftly over the smooth 
surface of the water, is almost impercep- 
tible to the passengers and company on 
board, much more so mustit be with such 
a large body as the earth, which has no 
impediments or obstacles of any kind to 
meet with in its way,/or to disturb its mo- 
tion. And in a manner equally easy may 
another objection be removed, which has 
frequently been brought against this doc- 
tt'ine. It has been asserted, that if the 
earth moved, a stone dropped from the 
top of a tower, or any other high build- 
ing, would not fall just at the bottom of it, 
as the btiilding miist have advanced con- 
siderably forward during the time of the 
fall. But this is evidently a mistake ? for 
it is well known, by repeated experi- 
ments, that if .a body be projected from 
another body in motion, it will always 
partake of the motion of that other body. 
Thus, a stone dropped from the top of a 
mast, while the ship is under sail, is not 
left by the vessel, but falls exactly at the 
foot of the mast. And if a bottle of water 
he hung up in the cabin, witli its neck 
downwards, it will empty itself drop by 
drop, into another bottle placed exactly 
underneath it, though the ship shall have 
run many feet whilst each drop was in the 
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SMT. This motion of the eteth round Its 
axis, which, from the instances already 
^ven, has been sufficiently proved, is 
called its diurnal or daily motion, and is 
that which occasions the regular return 
of day and night, and all the celestial ap- 
pearances before mentioned. But there 
is also another motion of the earth, called 
its annual or yearly motion, which occa- 
sions the yarious vicissitudes of the sea- 
sons, summer, winter, spring, and autumn. 
And the proofs of this second motion may 
be easily gathered from celestial appear- 
ances, in nearly the same manner as the 
former. For as that luminary seems to 
move round the earth from east to west, 
in the space of a day, which is really 
owing to the diurnal revolution of the 
earth upon its axis, in a contraiy direc- 
tion ; so likewise he seems to have an 
annual motion in the heavens, and to rise 
and set continually in different parts of 
them ; which is certainly occasioned by 
the daily motion of the earth in its orbit, 
or path round the sun, which it completes 
in the space of a year. 

OV TBI B0LA.& STSTSK. 

It is fully [>roved that the planets, with 
the earth which we inhabit, and also the 
moon,' revolve round the sun, which is 
fixed in the centre of the system. There 
are two kinds of planets, primary and 
secondaiy. The first move round the 
aun, and respect him only as the centre of 
their motions. The secondary planets, 
called also satelliteff^or moons, are small- 
er planets, revolving round the primary, 
while they, with the primarjr planets, 
about which they move, are carried round 
the sun. The planets move round the 
sun Bit various distances, some being much 
nearer to him than our earth, and others 
being much faiiher off. There are 11 
primary placets, which are situated, with 
respect to their distances from the sun, as 
follows: Mercury ^ ; Venus ?; the 
IBarth Q) ; Mars % ; Ceres, Pallas, Juno, 
Testa, Jupiter ^ ; Saturn Ij ; and the 
Herschel planet, or the Georgium Sidus 
flc . ( See plate I . Astronomy. ^ Of these 
our earth is accompanied by one moon, 
Jupiter has four moons, Saturn has seven 
moons, and the Herschel planet has six 
moons. None of these moons, except our 
own, can be seon without a good tele- 
scope. The other five planets do not ap- 
pear to have any satellites, or moons. All 
the planets move round the sun from west 
to east, and in the same direction do the 
moons revcdve round their primaries, ex- 
cepting those of the Herschel planet, 

VOL. n. 



which seem to move in a contrary direc- 
tion. The paths in which they move 
round the sun are called their orbits. 
These orbits are elliptical ; but the ec- 
centricity of the ellipses is so small, that 
they approach very nearly to circles. 
They perform their revolutions also in 
very different periods of time. Th^ time 
of performing their revolutions is called 
their year. The planets are evidently 
opaque bodies, and they shine only by 
reflecting the lieht which they receive 
from the sun ; &r Mercury and Venus, 
when viewed by a telescope, often ap- 
pear to be only partly illuminated, and 
have the appearance of our moon when 
she is cusped or horned, having the illu- 
mined part always turned towards the sun. 
From the appearance of the boundary of 
light and shadow upon their surfaces, we 
conclude that they are spherical ; which 
is confirmed by some of them having been 
found to turn periodically on their axes. 
Venus and Mercury, being nearer to the 
sun than our earth, are called inferior pla- 
nets^ and all the rest, which are without 
the earth's orbit, are called superior pla- 
nets. That the first go round the ^sun is 
certain, because they are seen sometimes 
passing between us and the sun,and some- 
times they go behind it. That their or- 
bits are within that of the earth is evident, 
because they are never seen in opposi- 
tion to the sun, that is, appearing to ri86 
from the horizon in the east when the sun 
is setting in the west, which is another 
proof that the earth is not the centre of 
celestial motions. On the contrary, the 
orbits of all the other planets surround 
that of the earth ; for they sometimes are 
seen in opposition to the sun, and they 
never appear to be homed, but always 
nearly or quite full, though sometimes 
Mars appears a little gibbous, or some- 
what deficient from full. 

Since all the planets move round the 
sun in elliptical orbits, the sua itself is 
situated in one of the foci of each ellipse. 
Thaffocus is called the lower focus. If 
we suppose the plain of the earth's orbit, 
which passes through the centre of the 
sun, to be extended in every direction as 
far as tlie fixed stars, it will mark out 
among them a great circle, which is the 
ecliptic ; and with this the situations of 
the orbits of all the*other planets are com- 
pared. The planes of the orbits of all 
the other planets must necessarily pass 
through the centre of the sun ; but if ex- 
tended as far as the fixed stars, they form 
circles different from one another, as also 
from the ecliptic ; one part of each orbit 
being on the nortii, and the other on the 
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aCmth side of the ecliptic. Therefore the 
orbit of each planet cuts the ecliptic in 
two opposite points, which are called the 
nodes of that particular planet, and the 
nodes of one planet cut the ecliptic in 
planes different from the nodes of another 
planet. A line passing from one node of 
a planet, to the opposite node, or the line 
in which the plane of the orbit cuts the 
ecliptic, is called the line of nodes. That 
node where the planet passes from the 
■south to the north side of the ecliptic is 
called the ascending node, and the other 
is the descending node. The angle which 
the plane ofa planet's orbit makes with the 
plane of the ecliptic is called the incUna- 
tionofthat planet's orbit Thus, fig. 2. 
Plate n. where F represents the sun, the 
points A and B represent the nodes, and 
the line AB the line of nodes formed by 
the intersection of the planes of the orbits 
C and D. The angle £ F G is the angle 
of inclination of the planes of the two 
orbits to each other. A line drawn from 
the lower focus of a placet's orbit (viz, 
where the sun is) to either end of the con- 
jugate axis of its orbit, (which line is 
equal to half the transverse axis) is called 
the mean cfistance of the planet from the 
sun. But, according to some, the mean 
distance is a mean proportional between 
the two axes of that planet's orbit The 
distance of either focus from the centre 
of the orbit is called its eccentricity. The 
two points in a p&net's orbit, wbuch are 
farthest and nearest to the body round 
which it moves, are called the apsides; 
the former of which is tailed the higher 
apsis, or aphelion; the latter is called the 
lower apsis, or perihelion. The diame- 
ter which Joins these two points is called 
the line of the apsides. When the sun 
and moon are nearest to the earth, they 
are said to be in perigee. When at their 
greatest distance from the eailb, they are 
said to be in apogee. When a planet is 
situated so as to be between the sun and 
the earth, or so that the sun is between 
the earth and the planet, then that planet 
is said to be in coniunction with the sun. 
When the earth is between the sun and 
any pUnet, then that planet is said to be 
in opposition. It is evident that the two 
inferior planets must have two conjunc- 
tions with the sun, and the superior pla- 
nets can have only one, because they can 
never come between the earth and the 
sun. When a planet comes directly be- 
tween us and tne sun, it appears to pass 
over the sun's di89, or surface, and this is 
called the transit of the planet When a 
phmet moves from west to east, viz, ac- 
qprding to thQ order of the signs, it is 



said to have direct motion, or to be in 
consequentia. Its retrograde motion, or 
motion in antecedentia, is when it appears 
to move from east to west, viz. contrary 
to the order of the signs. The place that 
any planet appears to occupy in the ce- 
lestial hemisphere, when seen by an ob- 
server supposed to be placed in the sun, 
is called its heliocentric place. The place 
it occupies, when seen from the earth, is 
called its geocentric place. 

The planets do not move with equal ve- 
locity in every part of their orbits,b'ut they 
move faster when they are nearest to the 
sun, and slower in the remotest part of 
their orbits ; and they all observe this 
remarkable law, that if a straight line be 
drawn from the planet to the sun, and 
this line be supposed to be carried alon^ 
by the periodical motion of the planet, 
then the areas which are described by 
this right line and the path of the planet 
are proportional to the times of the pla. 
net's motion. That is, the area described 
in two days is double that which is de- 
scribed in one day, and a third part of 
that which is described in six days,though 
the arcs or portions erf* the orbit described 
are not in that ratio. The planets, being' 
at different distances from the sun, per- 
form their periodical revolutions in differ- 
ent times : but it has been found that the 
cubes of their mean distances are con- 
stantly as the squares of their periodical 
times; vtz. of the times of their perform- 
ing their periodical revolutions. These 
two last propositions were discovered by 
Kepler, by observations on the planets ; 
but Sir Isaac Newton demonstrated, that 
it must have been so on the principle of 

Savitation, which formed the basis of hi* 
eory. This law of universal attraction, 
or gravitation, discovered by Newton, 
completely confirms the system of Coper- 
nicus, and accounts for all the phenomena 
which were inexplicable on any othe^ 
theory. The sun, as the largest body in 
our system, forms the centre of attraction^ 
round which all the planets move : but if 
must not be considered as the only body 
endued with attractive power, for all th^ 
|>lanets also have the property of attrae* 
tion, and act upon each other as well a^ 
upon the sun. The actual point therew 
fore about which they move will be tbM 
commoncentreof gravity of all the \h^ 
dies which are induded in our system a 
that is, the sun, with the primary an4 
secondary planets. But because the buVli 
of the sun greatly exceeds that of all the 
planets put together, this point is in th< 
body of the sun. The attraction of th^ 
planets on each other idso aomewhat diai 
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Aiitbs th^ir motions, and causes some ir- 
regularities. It i9 this mutual attraction 
between them and the sun, that prevents 
them from flying off from their orbits by 
the centrifu^ force which is generated 
by their reTolving in a curve, while the 
centrifugal force keeps them fit)m falling 
into the sun by the force of gravity, as 
they would do, if it were not for this mo- 
tion impressed upon them. Thus these 
two powers balance each other, and pre- 
serve order and regularity in the system. 
It is well known, that if, when a body is 
projected in a straight line, it be acted 
upon by another force, drawing it towards 
a centre, it will be made to describe a 
curve, which will be either a circle or an 
ellipsis, according to the proportion be- 
,tween the projectile and centripetal 
force. If a i^lanet at B (6g 3, Plate II.) 
S^vitates, or is attracted towards the sun, 
S, so as to fall from B to y, in the time 
that the projectile force would have car- 
ried it from B to X, it will describe the 
.curve B Y, by the combined action of 
these two forces, in the same time that 
the projectile force singly would have 
■carried it from B to X, or the gravitating 
power singly have caused it to descend 
n<omB to y , and these two forces being 
duly proportioned, the planet obeying 
them boUi will move in the circle BYT 
V. But if, whilst the projectile force 
would carry the planet from B to b, the 
sub's attraction should bring it down from 
B to 1, the gravitating power would then 
be too strong for the projectile ibrce, and 
would pause the planet to describe the 
curve B C. When the planet comes to 
C, the gravitating power (which always 
increases as the square of the distance 
from the sun, S, diminishes) wiU be yet 
stronger for the projectile force, and by 
conspiring in some degree therewith, 
wiU accelerate the planets motion aU the 
way from C to K, causing it to describe 
the arcs B C, C D, D E, £ F; &c. all in 
equal times. Having its motion thus ac- 
celerated, it thereby acquires so much 
centrifugal force, or tendency to fly off" at 
S, in the line K A?, as overcomes the sun's 
.attraction ; and the centrifugal force be- 
ing to great too allow tlie planet to be 
brought nearer to the sun, or even to 
move lOund him in the circle k Imnt &c. 
it gfoes off*, and ascends in the curve K L 
MN, &c.it8 motion decreasing as gradu- 
ally from K to B as it increased from B to 
K, because the sun's attraction now acts 
ag^nst the planet's projectile motion iust 
as much as it acted with it before. When 
the planet has got round to B, its nrojec- 
tile force is as much diminished from it» 



mean state as it was augmented atK; 
and so th sun's attraction being more 
than sufficient to keep the planet from 
going oiFat B, it describes the same orbit 
over again, by virtue of the same forces 
or powers. A double projectile force 
will always balance ,a quaaruple power of 
gravity. Let the planet at B have twice 
as great an impulse from thence towards 
X as it had before ; that is, in the same 
length of time that it was projected from 
B to 6, as in the last example; let it now be 
projected from B to c, and it will require 
four times as much gravity to retain it in its 
orbit ; that is, it must fall as far as from B 
to 4 in the time that the projectile force 
would carry it from B to C, otherwise it 
would not describe the curve B D, as is 
evident from the figure. But in as much 
time as the planet moves from B to C, in 
the higher part of its orbit, it moves from 
I to K, or from K to L, in the lower part 
thereof; because, from the joint action of 
these two forces, it must always describe 
equal areas in equal times throughout its 
annual course. These areas are repre- 
sented by the triangles B S C, C S D, DSE, 
£ S F, &c. whose contents are equal to 
one another, from the properties of the 
ellipsis. We have now given a general 
idea of the solar system ; we shall ' next 
describe the bodies that compose it. 

0/the 9un. The sun, as the most con- 
spicuous and most important of all the 
heavenly bodies, would natundly claim the 
first place in the attention of astronomers. 
Accordinglv, its motions were first stu- 
died, and they have had considerable in- 
flue nee on all the other branches of the 
science. That the sun has a motion of 
its own, independent of the apparent di- 
urnal motion common to all the heavenly 
bodies, and in a direction contrary to that 
motion, is easily ascertained, by observing 
with care the changes which take place 
in the stany hemisphere during a com- 
plete year. If we note the time at which 
any particular star rises, we ihall find that 
it rises somewliat sooner every successive 
day, till at last we lose it altogether in 
the west But if we note it after the in- 
terval'of a year, we shall find it rising pre- 
cisely at the same hour as at first. Those 
stars which are situated nearly in the 
track of the sun, and which set soon after 
him, in ■ few evenings lose themselves 
altogether in his rays, and aflerwi^rds 
make their appearance in the east before 
sunrise. The sun then moves towards 
them in a direction contrary to his diiu'nal 
motion, it was by observations of this 
kind that the ancients ascertained his oT;. 
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bit. But at present this is done with 
greater nrecision, by observing every day 
3ie height of the sun when it reaches the 
meridian, and the interval of time which 
elapses between his passing the meridian 
jindthat of the stars. The first of these 
observations gives us the sun's daily mo- 
tion northwara or southward, in the di- 
rection of the meridian ; and the second 
gives us his motion eastward in the direc- 
tion of the parallels ; and b^ combining 
the two together we obtain his orbit The 
height of ^e sun from the horizon, when 
' it passesthe meridian, on the arch of the 
meridian between the sun and the horizon, 
is called the sun's altitude. The ancients 
ascertained the sun's altitude in the fol- 
lowing manner :— They erected an up- 
right pillar at the south end of a meridi- 
an line, and when the shadow of it exact- 
ly coincided with that line, they accurate- 
ly measured the shadow's length,and^hen, 
knowing the height of the pillar, they 
found by an easy operation in plain trigo- 
nometry, the altitude of the sun's upper 
limb, whence, after allowing for the appa- 
rent semidiameter, the altitude of the 
sun's centre was known. But the methods 
now adopted are much more accurate. 
In a known latitude, a large astronomical 
quadrant, of six, eight, or ten feet radius, 
is fixed truly upon the meridian; the 
limb of this quadrant is divided into mi- 
nutes and smaller subdivisions, by means 
of a vernier, and it is furnished with a te- 
lescope, having cross hairs, &c. turning 
properly upon the centre. By this instru- 
ment the altitude of the sun's centre is 
very carefully measured, and the proper 
deductions made. The orbit in which the 
sun appears to move is called the eclip- 
tic. It does not coincide with the eqjiia- 
tor, but cuts it, forming with it an angle, 
which in the year 1769, was determined 
by Dr. Maskelyne at 23® 28^ 10" or 
23^.46944. This angle is called the obli- 
quity of the ecliptic. 

It is known that the apparent motion 
of the sun in its orbit is not uniform. 
Observations made with precision, have 
ascertained, that the sun moves fastest in 
the point of his orbit situated near the 
■winter solstice, and slowest in the oppo- 
site point of his orbit near the summer 
solstice. When in the first point, the sun 
-moves in 24 hours 1®.01943 ; in the se- 
cond point he moves only O^'.QSSlQ. The 
daily motion of the sun is constantly va- 
rying in every place of its orbit between 
these two points. The medium of the 
two is 0^.98632, or 59^ 11", which is the 
daily motion of the sun about the begin- 



ning of October and Apift. It has bee* 
ascertained, that the variation in the an- 
gular velocity of the sun is very nearly 
proportional to the mean angular distance 
of it from the point of its orbit where its 
velocity is greatest. It is natural to think, 
that the distance of the sun from the earth 
varies as well as its angular velocity. 
This is demonstrated by measuring the 
apparent diameter of the sun. Its dia- 
meter increases and diminishes in the 
same manner, and at the same time, with 
its angular velocity, but in a ratio twice 
as small. In the beginnins^ of January, 
his apparent diameter is about SS' 39^', 
and at the beginning of July it is about 
31' 34'', or more exactly, according to 
De la Place, 32' 35" = 1955" in the first 
case, and 31' 18" == 1878" in the second. 
Opticians have demonstrated, that the 
-distance of any body is always reciprocal- 
ly as its apparent diameter. The sun must 
follow the same law; therefore its distance 
from the earth increases in the same pro- 
portion that its apparent diameter dimi- 
nishes. In that point of the orbit in which 
the sun is nearest the earth, his apparent 
diameter is greatest, and his motion swift- 
est ; but when he is in the opposite point 
both his diameter and the rapidity of his 
motion are the smallest possible. 

To determine the distance of the sun 
from the earth has always been an inte- 
resting problem to astronomers, and they 
have tried every method which astronomy 
6r geometry possesses, in order to resolve 
it. The amplest and most natural is that 
which n^athematicians employ to measure 
distant terrestrial objects. From the two 
extremities of a base, whose length is 
known, the angles which the visual rays 
from the object, whose distance is to be 
measured, make with the base, are mea- 
sured by means of a quadrant ; their sum 
subtracted from 18U° gives the angle 
which these rays form at the object where 
they intersect. This angle is called the 
parallax, and when it is once known, it is 
easy, by means of trigonometry, to ascer- 
tain the distance of the object. Let A B, 
in fig. 4, be the given base, and C the ob- 
ject whose distance we wish to ascertain. 
The angles CAB and C B A^ formed by 
the rays C A and C B with the base, may 
be ascertained^by observation ; and their 
sum subtracted from 180^ leaves the an- 
gle A C B, which is the parallax of the 
object C. It gives us the apparent size 
of the base A B, as seen from C. When 
this method is applied to the sun, it is ne- 
cessaiy to have the largest possible base. 
Let us suppose two observers on the 
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VMM meiidiftn, observing st th« same in- 
stant tlie meridian altitude of the centre 
of^e sun» apdhis distance from the same 
pvle. The difference of the two distan- 
ces observed will be the angle under 
which the line which separates the obser- 
▼era will be aeen from the centre of the 
«un. The position of the observ^ers g^vea 
this line in parts of the earth's radius. 
Hence it is easy to determine, by dbser- 
▼ation, the angle at which the semidi- 
ameter of the earth would be seen from 
the centre of the sun. This angle is the 
sun'a parallax. But it is too small to be 
determined with precision by that me- 
thod. We can only conclude from it, 
that the sun's distance from the earth is 
at least equal to 10,000 diameters of the 
earth. Other methods hare been disco- 
vered for finding the parallax with much 
Skater precision. It amounts very near- 
ly to 8''.8 : hence it follows, that the dis- 
tance of the sun from the earth amounts to 
at least 23.405 semidiameters of the earth. 
The sun was long considered, from its 
constant emanation of heat and light, as 
an immense globe of fire. When viewed 
throupfh a telescope, several dark spots 
are visible on its surface, which are of 
various sizes and durations. From the 
motion of these spots, the sun has been 
found to move round its axis, and its axis 
is found to be inclined to the ecliptic. 
Yarious opinions have been formed re- 
specting these spots ; they have been con- 
sidered as opaque islands in the liquid 
igneous matter, and by some as pits or 
cavities in the body of the sun. In 1788, 
Mr. King published a Dissertation on the 
Sun, in which he advanced, that the real 
body of the sun is less than its apparent 
diameter; that we never discern the real 
body of the sun itself, except when we 
behold its spots ; that the sun is inhabit- 
ed as well as our earth, and is not ne- 
cessarily subject to burning heat; and 
that there is in reality no violent element- 
ary heat existing in the rays of the sun 
themselves essentially, but that they pro- 
duce heat only when they come into con- 
tact with the planetary bodies. Several 
years after this, Mr. Herschel published 
his theory of the nature of the sun, which 
is briefly as follows : he considers the sun 
as a most magnificent habitable globe, 
€urrounded by a double set of clouds. 
Those which ^are nearest its opaque body 
are less bright, and more closely connect- 
ed together, than those of the upper stra- 
tum,* which form the luminous apparent 
l^lobe we behold. This luminous exter- 
jmI matter is of a phosphoric nature, hav- 



ing several accidental openings in ith 
through which we see the sun's body, of 
the more opaque clouds beneath. These 
opening^ form the spots that we see. 

JUeratrif. This planet being the nearest 
to the sun, and the least in magnitude, is 
very seldom visible. It never appeal more 
than a few degrees from the sun's disc, 
and is generally lost in the splendour of 
the solar beams. On this account astro* 
nomers have had few opportunities of 
making accurate observations upon it; 
no spotshave been observed upon it, con- 
sequently the time of its rotation on its 
axis is not known. Being an inferior pla- 
net, it consequently must show phases 
like the moon ; and it never appears quite 
full to us. It is seen sometimes passing 
over the sun's disc, which is called its 
transit. 

Vetuu is 'the brightest and lamst, to 
appearance, of all the planets, and is dis- 
tinguished ftt>m the rest by her superio- 
rity of \uBpre, It is generally called the 
morning or evening star, according as it 
precedes or follows the apparent course 
of the sun. Some have thought that they 
could discover spots upon its disc, but 
Herschel has not been able to see them ; 
consequently, the time of rotation round 
its axis is not decidedly known. Venus al- 
so appears with phases, and transits some- 
times take place, which are of very great 
iniportance in astronomy. 

The JEartA, which we inhabit, is, as has 
been proved, a globular body ; it is not, 
however, a perfect sphere, but a spheroid, 
having its equatorial diameter longer than 
the polar diameter, or axis. It is conse- 
quently flattest at the poles, and more 
protuberant at the equator. The diame- 
ter at the equator is 7893 English miles ; 
that at the pole is 7928 miles. The sur- 
face of the earth is much diversified with 
mountains and vallies, land and water. 
The highest mountains in it are the An- 
des, in South America, some of which are 
about four miles in perpendicular'altitude. 
About two-thirds of the globe is covered 
with water. In consequence of the earth's 
being a globe, people standing upon op- 
posite sides of it must have their feet to 
wards each other. When in this situation, 
they are called antipodes to each other. 
Hence it appears that there is no real up 
or down ; for what is up to one country is 
down to another. It must seem strange 
to those who are ignorant of the shape of 
the earth, to suppose, that if we could 
bore a hole downwards, deep enough, 
we should come to the other side of the 
world, where we should find asurfjice 
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wd iky like our ovn ; yet, if we reflect 
« moment, we shall perceive that this 
is perfectly true. As we are preserred 
in our situations by the power of attrac* 
tion, which draws us towards the centre 
of the e%rth, we call that direction down 
whidi tends to the centre, and the con- 
trary. We mentioned before, that the 
earth has two motions, the one a diurnal 
motion round its own axis, the other an 
' annual nu>tion round the sun. It is the 
former which causes Vight and darkness, 
day and night ; for when one side of the 
earth is turned towards the sun, it re- 
ceives his rays, and is illuminated, caus^ 
ing day ; on the contrary, when one side 
of the earth is turned from the sun, we 
are in darkness, and then we have night. 
We see, itherefore, by how much more 
simple means this change is effected, 
than they imagined, who supposed that 
the earth was &ied, and that the immense 
globe of the sun was whirled round the 
earth with the amazing velocity that 
would be necessary. Twilight is owii^ 
to the refraction of the rays of light Hy 
our atmosphere, through which they pass, 
and which, by bending them, occasion 
some to arrive at a part of the earth that 
could not receive any direct rays from 
the sun. It is the annual motion of the 
earth round the sun which occasions t^e 
diversity of seasons. To understand this, 
we must observe, what has been already 
mentioned, that the axis of the earth is 
inclined to the plane of its orbit 23^^, 
and it keeps always parallel to itself; 
that is, it is always directed to the same 
star. Let fig. 5, Plate II, represent the 
earth in different parts of its elliptic or- 
bit. In the spring, the circle wnich se- 
parates the light from the dark side of 
the globe, called the terminator, passes 
through the poles n, <, as appears in the 
position A. The earth, then, in its diur- 
nal rotation about its axis, has every part 
of its surface as long in light as in snaide; 
therefore the days are equal to the nights 
all over the world, the sun being at that 
time vertical to the equatorial parts of 
the earth. As the earth proceeds in its 
orbit, and comes into the position B, the 
sun becomes vertical to thos^ parts of the 
earth under the 'tropic, and the inhabi- 
tants of the northern hemisphere will en- 
joy summer, on account of the solar rays 
falling more perpendicularly upon them ; 
they will idso have their days longer than 
their nights, in proportion as they are 
more distant from the equator ; and those 
within the polar circle, as will be perceiv- 
ed by the figure, wiU have constant day- 



At the sarnie time Hht inhabitant 
'the southern hemisphere have wintei 
their days being shorter than their nights 
in proportion as they are farther iron 
the equator ; and the inhabitants of th< 
polar regions will have constant nighl 
The earth then continues its course to thi 
position C, when the terminator a^ii 
passes through tJie poles, and the day 
and nights are equal After tl^s thi 
earth adVanees to the position D, at whicl 
time the inhabitants of ^e nordiem he 
misphere have winter, and their da^s an 
shorter than their nights. The posttioni 
B and D are the solstitial pcnnts, and / 
and C the equinoctial points ; they ar< 
not equidistant from each other, because 
the sun is not in the centre, but in the fo 
cus of the ellipsis^ In summer, when the 
earth is at B, the sun is farther from il 
than in the winter, when the earth is ai 
D; and in fact, the diameter of the suD 
appears longer in winter than in summer 
The difference of heat is not owing to the 
sun's being nearer to us, or more remotCj 
but to the degree of obtiauity with whicfa 
its rays strike any part or the earth. 

The Mmh is, next to the sun, the most 
remarkable of the celestial objects. Its 
form is sphencal, like that of the earth 
round which it revolves, and by which it 
is carried round the sun. Its orbit is also 
elliptical, having the earth in one of the 
foci of the ellipsis. The moon always 
keeps the same side towards the eartb, 
showing only at one time a little more of 
one side, and at another time a little more 
of the other side. When the moon is 
viewed through a good telescope, its sur- 
face appears covered with ridges, moun- 
tains, pits, and cavities of great variety. 
Some parts of it^ surface also reflect less 
light than the rest. It has been conjec- 
tured that the part which reflects the 
least light is water, and the brightest part 
land. The heights of the lunar moun- 
tains were formerly supposed to be much 
greater than those of our earth ; but Dr. 
Herschel has demonstrated that very few 
are more than half a mile high, and the 
highest little more than a mile. Several 
volcanos, or burning mountains^ have 
been discovered in it. It has been doubt- 
ed whether the moon has an atmosphere 
like ours, but the latest observations ap- 
pear to prove that it has. The moon is 
seen by means of the light which comes 
to it from the sun being reflected from it. 
Its changes or phases depend upon its 
situation relatively to the earth and the 
sun. When the moon is in opposition to 
the svLii, the enlightened side is tume4 
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towards die earth, and it appears fiilU 
when the moon is in conjunction with the 
8un, its dark side is turned towards us, 
and it is invisible. As it proceeds in its 
orbity a small part of the enlightened side 
is seen, and then we have a new moon; 
and we continue to see more and more of 
the enlightened side, as the moon ap* 
proaches to the state of opposition, orfiiU 
moon. The waniiup or decreasing of the 
moon takes place in the same manner, 
but in a contrary order. The earth must 
perform the same office to the moon that 
the moon does to us ; and it will appear 
to the inhabitants of the moon (if there be 
any,) like a very magnificent moon, be- 
ing to them about thirteen times as big as 
the moon to us, and it will also have the 
same changes or phases. The moon's mo- 
tion is suhject to many irregularities, on 
account of the inclination ^ its orbit to 
the plane of the ecliptic, and the attrac- 
tion of the sun and the other planets. 

The moon has scarcely any difference 
of seasons; her axis being almost perpen- 
dicular to the ecliptic. What is very sin- 
gular, one half of her has no darkness at 
all, the earth constantly affording it a 
strong light in the sun's absence ; while 
the other half has a fortnight's darkness, 
and a fortnight's light, by turns. Our 
earth, as we have already observed, is un- 
doubtedly a moon to the moon; waxing 
and waning regularlv, but affording her 
13 times as much light as she does us. 
When she changes to us, the earth ap- 
pears full to her ; and when she is in her 
first quarter to us, the earth is in its third 
quarter to her ; and vice verta. But from 
one half of the moon the earth is never 
seen at all : from the middle of the other 
half, it is always seen over head ; turning 
round almost 30 times as quick as the 
moon does. From the circle which limits 
our view of the moon, onljr one half of 
the earth's side next her is seen ; the 
otiierhalf being hid below the horizon 
of all places on that circle. To her, the 
earth seems to be the biggest body in the 
universe. As the earth turns round its 
aiis, the several continents, seas, and 
islands, appear to the moon's inhabitants 
like so many spots of different forms and 
brightness moving over its surface ; but 
much fainter at some times than others, 
as our clouds cover them or leave them. 
B^ these spots the Lunarians can deter- 
mme the time of the earth's diurnal mo- 
tion, just as we do the motion of the sun : 
and perhaps they measure their time by 
the motion of the earth's spots ; for they 
cannot have a truer dial. The moon's 
axis is so nearly perpendicular to the 



ecliptic, that the sun never removes seil^ 
sibly from her e<|uator ; and the obliquity 
of her orbit, which is next to nothing as 
seen from the sun, cannot cause the sun 
to decline sensibly from her equator. 
Yet her inhabitants are not destitute of 
means for ascertaining the length of their 
year, though their method and ours must 
differ. For we can know the length of 
our year by the return of our equinoxes -: 
but the Lunarians, having always equal 
day and night, must have recourse to 
another method ; and we may suppose 
they measure their year, by observing 
when either of the poles of our earth be- 
gins to be enlightened, and the other to 
disappear, which is always at our equi- 
noxes, they being conveniently situated 
for observing great tracts of land about 
our earth's poles, which are entirely un- 
known to us. Hence we may conclude^ 
that the year is of the same absolute 
length both to the earth and moon, though 
very different as to the number of days ; 
we having 365^ natural days, and the 
Lunarians only 12-.1-, every day and night 
in the moon being as long as 29} on the 
earth. 

Mara is not so bright as Venus, nor 
even as Jupiter, though nearer to the 
sun. Its colour is a little reddish. Some 
spots have been observed upon its sur- 
face, from which its rotation round its 
axis, and the inclination of its axis to the 
plane of its orbit, have been determined. 
This planet sometimes appears gibbous, 
but never horned, like tne moon, which 
shews that his orbit includes that of the 
earth, and that he shines by a borrowed 
light. 

Ceres FertUnandea is a very small pla- 
net, situated next without Mars : it was 
discovered on the first day of the present 
century, by Mr. Piazzi, an Italian astro- 
nomer. 

PaUaa is another very small planet, dis- 
covered by Dr. Olbers of Bremen, on the 
28th of March, 1809. Two others have 
also been discovered, one by M. Harding, 
and the other by a pupil of Dr. Olbers. 
To these have been given the names of 
Juno and Vesta. These planets Dr, Hers- 
chel proposes to call asteroids, because 
they are so much smaller than any of the 
other planets. 

Jupiter is the brightest planet next to 
Venus. When viewed by a telescope, 
several belts are observed across its disc, 
parallel to its equator : these belts are va- 
riable, and are supposed to be ranges of 
clouds in the atmosphere of the planet. 
Jupiter is surrounded by four moons, of 
different sizes, which move about it in 
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different Umes. Tbese moont are some- 
timet eclipsed by the shadow of Jupiter 
falling^ upon them ; and the eclipses nave 
been found of g^at use in determining 
the longitudes of different places on the 
earth : JSr. Suppose two observers of an 
eclipse, one at London, the other at the 
Cape of Good Hope, the eclipse will ap. 
pear at the same instant of time to both s 
out being siUiated under different meri- 
dians, they count different hours, accord- 
ing to which the difference of their longi- 
tude is found. Thus, if an emersion of a 
satellite is observed at London 9i>33' 12^^ 
and at another place 10^ 46' 45'', the dif- 
ference of time is !*» 13' 33" ; of course 
tha' other place is IS^* 33' 15" east of 
London. 

The eclipses of Jupiter's satellites have 
been applied also to measure the velocity 
of light: by comparing the times of the 
apparent entrance and emersion of the 
satellites with tables calculated for the 
mean distances of the earth from the sa- 
telltte, the visible emersion at the least 
distance is found to happen about eight 
minutes sooner ; and at the greatest dis- 
tance about eight minutes later than the 
tables : consequently, a ray of light is 
about 16 minutes in passing through the 
earth's orbit, or eight minutes in coming 
from the sun to the earth. If therefore 
the distance be 95,000,000 of miles, the 
velocity of light per second is equal to 

95,000,000 -oo*u J 1 • 

~ — == ^^S thousand miles m a se- 

8x60 
cond nearly. 



Saturn can hardly be seen by the naked 
eye. When examined by a telescope, it 
exhibits a very remarkable appearance. 
It is surrounded by a thin, flat, broad, lu- 
minous ring, which surrounds the body of 
the planet, but does not touch it. This 
ring casts a strong shadow upon the pla- 
net, and is divided into two, by a distinct 
line in the middle of its breadth. The 
ring:* are circular, hut appear elliptical 
from being viewed obliquely. 

According to Dr. Herschel, the dimen- 
sions of the rings, and the space between, 
are as follows. 



Inner diameter of the smaller 

ring 146.345 

Outside diameter of ditto . . 184,393 

Inner diameter of the larger ring 190,248 

OuUide diameter of ditto . . 204,883 

Breadth of the inner ring . . ^,000 

Ditto . . . outer ring . . 7,200 

Ditto of vacant space .... 2,839 

Besides this ring, Saturn has seven 
moons of different sizes, and its body is 
surrounded also by belts, like those of 
Jupiter. 

The Herschel planet, with its six satel- 
lites, have been entirely discovered by 
Dr. Herschel. It cannot be seen without 
a telescope, but it does not require a 
powerful one. The satellites cannot be 
seen without the most powerful tele- 
scopes. We shall subjoin in the opponte 
page a table, which will contain a number 
of particulars relating to the planets, that 
will be found of great utility to the reader. 
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or COXKTS. 

Besides these planets already mention- 
ed, there are some other bodies which re- 
volve round the sun, called comets. They 
move in very eccentric ellipses, and their 
periods of revolution are so long, and so 
uncertainly known, that few are ever ob- 
served twice. They are only seen by us 
when they are in that part of their orbit 
which is nearest to the sun, and then they 
move so fast, that they soon become again 
invisible to us ; the number of comets is 
unknown ; numbers of small ones have 
been discovered by telescopes. Their 
.distances are inconceivably g^at, and 
most of them move entirely beyond the 
planetary orbits, though some have de- 
scended below Mars. Their appearances 
are very different. Some appear only a 
faint vapour ; others have a nucleus, or 
solid part, in the middle. When they 
approach the sun, they put forth the ap- 
pearaiiceofa beard, or tail, of luminous 
matter, which is sometimes of astonishing 
length. These tails are always directed 
from i\\p sun. There are three comets, 
viz. of 1680, ir44, and 1759, that deserve 
to have a farther account given of them. 
The comet of 1680 was remarkable for 
its near approach, to the sun ; so near, that 
in its perihelion it was not above a sixth 
part of the diameter of the luminary from 
the surface thereof. The tail, like that of 
other comets, increased in length and 
brightness as it came nearer to the sun ; 
and grew shorter and fainter, as it went 
farther from him and from the earth, 
till that and thecomet were too far off to 
be any longer visible. The comet of 1744 
was first seen at Lausanne, in Switzer- 
land, December 13, 1743, N. S. From 
that time it increased in brightness and 
magnitude as it was coming nearer to the 
sun. Its diameter, when at the distance 
of the sun from us, measured about one 
minute, which brings it out equal to 
three times the diameter of the eailh. It 
came so near Mercury, that if its attraction 
had been proportionable to its magnitude, 
it was tliought probable it would have dis- 
turbed the motion of that planet. Mr. 
Betts, of Oxford, however, from some ob- 
servations made there, and at Lord Mac- 
clesfield's observatory at Sherbum, found, 
that when the comet was at its least dis- 
tance from Mercury, and ali^ost twice i^ 
near the sun as that planet was, it was 
istill distant from him a fifth part of the 
distance of the sun from the earth, and 
could therefore have no effect upon the 
pUmet's motions. He judged the comet 



to be at least equal In magnitude to the 
earth. He says, that in the evening oi 
January 23, this comet appeared exceed* 
ingly distinct and bright, and the diame- 
ter of its nucleus nearly equal to that oi 
Jupiter. Its tail extended above 16 de- 
grees from its body ; and was in length 
supposing the sun's parallax 10", no lesj 
than 33 millions of miles. Br. Be vis, ir 
the month of May, 1744, made four ob 
servations of Mercury^ and found the 
places of that planet, csdculated from cor 
rect tables^ differed so little from the 
places observed, as to shew that the co< 
met had no influence upon Mercury's mo- 
tion . The nucleus, which had before been 
always round, on the 10th of Februar)' 
appeared oblong, in the direction of the 
tail, and seemed divided into two parts, 
by a black stroke in the middle. One oi 
the parts had a sort df beard, brightei 
than the tail : this beard was surrounded 
by two unequal dark strokes, that separa. 
ted the beard from the hair of the comet 
The odd phenomena disappeared the 
next day, and nothing was seen but ir- 
regular obscure spaces like smoke in the 
middle of the tail : and tjbe head resumed 
it» natural form. February 15, the tail was 
divided into two branches ; the eastern 
part about seven or eight degrees long, 
the western 24. On the 23d theUil be- 
gan to be bent; it showed no tail till it 
was as near to the sun as the orbit of 
Mars ; the tail grew longeras it approach- 
ed nearer the sun ; and at its greatest 
length was computed to equal a third part 
of the distance of the earth from the sun. 
The comet of 1759 did not make any con- 
siderable appearance, by reason of the 
onfaveurahle situation of the earth all the 
time its tail might otherwise have been 
conspicuous ; the comet being then too 
near the sun to be seen by us ; but de- 
serves our particular consideration, as it 
was the first that ever had its return fore- 
told. With respect to the real nature and 
us^ of the comets in the system, we are 
entirely unacquainted. 

OF THE riXKB STABS. 

The fixed stars are so called, because 
they are observed not to change their 
places in the heavens, as the planets do. 
They appear of an infinite variety of sizes; 
yet, for convenience, it is usuad to class 
them into six or seven magnitudes ; thus, 
they are called stars of the first, second, 
&c. magnitude. To the naked eye they 
appear innumerable, but this is only the 
consequence of their being scattered in so 
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. confused a manner, and our not being able 
to see them aU at one view. The whole 
number of stars visible to the naked eye is 
about 3186. But seldom above one-third 
of that number can be seen at one time. 
From the eartiest ag^s they have been di- 
vided into groups, or constellations, which 
have been called by the names of various 
animals and objects, ^m a supposed re- 
semblance to them : such as the Great 
Bear, the Little Bear, the Swan, &c. The 
fixed stars are placed at a distance from us 
so great, that it cannot be ascertained by 
an^ means yet known : hence, they must 
shine by their own lig^ht, and not by the 
light which they receive from our sun, as 
the planets do. Though it has been for- 
merly mentioned that the relative situa- 
tions of the fixed stars do not vary, yet in 
the course of several ages some variations 
have been observed among them. Some 
of the larger stars have not the same pre- 
cise situations that ancient observations 
attribute to them, and new stars have ap- 
peared, while some others, which have 
been described, are now no longer to be 
found. Some stars are likewise found to 
have a periodical increase and decrease. 
Many of the fixed stars, upon examination 
with the telescope, are found to consist 
of two. Besides the phenomena already 
mentioned, there are many nebulae, or 
parts of the heavens, which are brighter 
than the rest. The most remarkable of 
these is a broad irregular zone or belt, 
called the Milky-way. There are others 
much smaller, and some so small, that 



they can be seen only by telescopes. If 
the telescope be directed to these ne- 
bulx, they are resolvable into clusters of 
stars, which appear as white clouds jn in- 
struments of less force. Dr. Herschel 
has rendered it highly probable, both 
from observation and well grounded con- 
jecture, that the starry heavens is replete 
with these nebulae or systems of stars, 
and that the Milky-way is that particular 
nebulae in which our sun is placed. Rea- 
soning analogically from the circum- 
stances with which we are acquainted, we 
may deduce, that the universe consists of 
nebulae or distinct systems of stars ; that 
each nebula is composed of a prodigious 
number of suns or bodies, that shine by 
their own native splendour ; and that 
each individual sun is destined to give 
light to numbers of worlds that revolve 
about it. What an august; what an amaz- 
ing conception does th^ give of the works 
of the Creator ? Instead of one world and 
one sun, we find thousands and thousands 
of suns ranged around us at immense 
distances, all attended by innumerable 
worlds, all in rapid motion, yet calm, re- 
gular, and harmonious, invariably keeping 
tiie paths prescribed them; and these 
worlds peopled with myriads of intelli< 
gent beings, formed for endless progres- 
sion in perfection and felicity. We shall 
now, in the form of a table, give the names 
of the constellations, and the number of 
stars observed in each by different astro- 
nomers. 



THE AirCIENT COWSTEILATIOKS. 



Ursa Minor .... 
Ursa Bfajor .... 

Draco 

Cepheus 

Bootes, ArctopHlax . 
Corona Borealis ^ 
Hercules, Un^onawn ^ 

Lyra 

Cyg^us, GalUna . . 
Cassiopeia .' . ... 

Perseus 

Aurigfa 

Serpentarius, Ophiuchus 

Serpens 

Sagitta 

Aquila, Vttltur . . . 

Antinous 

Delphinus .... 
Equulus, Egui aectio . 
Pegasus, Equua . . 
Andromeda .... 
Triangulum ... . 



Ptolemy. 

The Little Bear .... 8 

The Great Bear .... 35 

The Dragon 31 

Cepheus 13 

23 

The Northern Crown . . 8 

Hercules kneeling ... 29 

The harp 10 

The Swan 10 

The Lady in her chair . . 13 

Perseus 29 

The Wagoner 14 

Serpentarius 29 

The Serpent 18 

The Arrow 5 

The Eagle • • 7 ^5 
Antinous • • j * 

The Dolphin 10 

The Horse's Head ... 4 . 

The Flying Horse ... 20 

Andromeda 23 

The Triangle 4 



Tycho. 


Hevelios. 


7 


12 


29 


73 


32 


40 


4 


51 


18 


52 


8 


8 


28 


45 


11 


17 


18 


47 


26 


37 


29 


46 


9 


40 


15 


40 


13 


22 


5 


5 


12 


23 


3 


19. 


10 


14 


4 


6 


19 


38 


23 


47 


4 


12 



Flamsteed. 
24 
87 
80 
35 
54 
21 
113 ' 
21 
81 
55 
59 
66 
74 
64 
18 

71 

18 
10 
89 
66 
16 



Digitized by VjOOQ IC 



ASTRONOMY. 



Ptolemy. 

AricB llieRam 18 

Taqrus The Bull 44 

Gemini The Twins 25 

Cancer The Crab ...... 23 

Leo The Lion . . . > ^5 

Coma Berenices . . Berenice's Hair . 5 ' ' 

Virgo • TheTirgin 32 

Libra, Chela .... The Scales ...... 17 

Scorpio The Scorpion 24 

Sagittarius .... The Archer 31 

Capricomus .... The Goat 28 

Aquarius The Water-bearer ... 45 

Pisces The Fishes 38 

Cetus The Whale 22 

Orion Orion 38 

Eridanus, Fluvhu . . Eridanus, the River ... 34 

Lepus ...... The Hare 12 

Canis Major .... The Great Dog .... 29 

Canis Minor .... The Little Dog .... 2 

ArgO'Navis .... The Ship 45 

Hydra The Hydra 27 

Crater The Cup 7 

Corvus The Crow ...*.. 7 

Centattrus .... The Centaur 37 

Lupus The Wolf 19 

Ara The Altar 7 

Corona Australis . . The Southern Crown . . 13 

Piscis Australis . . . The Southern Fish ... 18 



Tycho. 


Herdiut. 


21 


27 


43 


51 


25 


38 


15 


29 


30 


49 


14 


21 


33 


50 


10 


20 


10 


20 


14 


22 


28 


29 


41 


47 


36 


39 


21 


45 


42 


62 


10 


27 


13 


16 


13 


21 


2 


13 


3 


5 


19 


31 


3 


10 


4 





Hamttecd. 
66 
141 

85 

83 

95 

43 
110 

51 

44 

69 

51 
108 
113 

97 

78 

84 

19 

31 

14 

64 

60 

31 
9 

35 

24 
9 

12 

24 



THE irSW SOUTBERir COirSTEIJ.A.TIOirS. 



Columba Noaclii Noah's Dove . 10 
Rober Carolinum The Royal Oak . 12 
Grus .... The Crane . . 13 
Phoenix . . . The Phenix . . 13 
Indus .... The Indian . . 12 
Pavo .... The Peacock . 14 



Apis, Musca . . 
Chamxleon . . . 
Triangulum, Australe 
Piscis Volans, Passer 
Dorado Xiphins 
Toucan .... 



Apu8,^x»» Indica The Bird of Paradisell Hydrus 



The Bee or Fly . 4 

The Chameleon 10 
The South Triangle 5 

The Flying Fish . 8 

The Sword Fish . 6 
The American 

Goose ... 9 

The Water Snake 10 



HETEIiIUS's CONSTELXATIOirS MADE OUT OF THE VSTOKXLD STARS. 



Lynx The Lynx . . . 

Leo Minor The Little Lyon . 

Asterion et Chara . . The Greyhounds . 

Cerberus Cerberus .... 

Vulpecula et Anser . . The Fox and Goose 

Scutum Sobieski . . . Sobieski's Shield . 

Lacerta The Lizard . . . 

Camelopardalus . . . The Camelopard . 

Monoceros ..... The Unicom . . 

Sextans ...... The Sextant . . 



Herelius. 
19 



23 
4 
27 
7 
10 
'32 
19 
11 



44 
53 

25 

35 

16 
58 
31 
41 



, Several stars observed by the ancients 
are now no more to be seen, but are de- 
stroyed ; and new ones have appeared, 
which were unknown to the ancients. 
Some of them have also disappeared for 
some time, and ag^n become visible. 
We are also assured, from the observations 
of astronomers, thgt some stars have been 



observed which never were seen before, 
and for a certain time they have distin- 
guished themselves by their superlative 
lustre ; but afterwards decreasing, they 
vanished by degrees, and were no more 
to be observed. One of these stars being 
first seen and observed by Hipparchus, 
the chief of the ancient astronomers, set 
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him upon composing a catalogue of the 
fixed stars, that by it posterity might 
learn whether any of the stars perish, and 
others are produced afresh. After seve- 
ral ages, another new star appeared to 
TychoBrahe, and the astronomers who 
were contemporary with him ; which put 
him on the same design with Hipparchus, 
namely, the making a catalogue of the 
fixed stars. Of this, and other stars, 
which have appeared since that time, we 
have the following history by Dr. Halley. 
*• The first new star in the chair of Cassi- 
opeia was not seen by Cornelius Gemma 
on the 8th of November, 1572, who says, 
he, that night, considered that part of the 
heaven in a very serene sky, and saw it 
not ; but that the next night, November 
9, it appeared, with a splendour surpassing 
ail the fixed stars, and scarce less bright 
than Venus. This was not seen by Ty- 
cho Brahe before the lltli of the same 
month ; but from thence he assures us 
that it gradually decreased and died away; 
so as in March, 1574, after sixteen months, 
to be no longer visible ; and at this day 
no signs of it remain. Its place in the 
sphere of fixed staft*s, by the accurate ob- 
servations of the same Tycbo, was 0" 9® 
17' a lin« • <f , with 30° 45' north latitude. 
Such another star was seen, and observ- 
ed, by the scholars of Kepler, to begin 
to appear on September 30, St. Vet. 
anno 1604. which was not to be seen the 
day before ; but it broke out at once, with 
a lustre surpassing that of Jupiter, and 
like the former, it died away gradually, 
and in much about the same time disap- 
peared totally, there remaining no foot- 
steps thereof in January, 1605-6. This 
was near the ecliptic, following the right 
leg of Serpentarius ; and by the observa^ 
tions of Kepler, and others, was in 7" 28° 
OO' a l«n« • V, with north latitude 1° 56^. 
These two seem to be of a distinct spe- 
cies from the. rest, and nothing like them 
has appeared since. But between them, 
viz. in the year 1596, we have the first ac- 
count of the wonderful star in Collo Ceti, 
seen by David Fabricius on the 14th of 
August, as bright as a star of the third 
magnitude, which has been since found 
to appear and disappear periodically ; its 
period being precisely enough seven re- 
volutions in six years, though it returns 
not always with the same lustre. Nor is it 
ever totally extinguished, but may at all 
times be seen with a six feet tube. This 
was singular in its kind, till that in Collo 
Cygni was discovered. It precedes the 
first star of Aries 1° 40^, with 15° S7' 
south latitude. Another new star was 



first discovered by William Janaonius in 
the year 1600, in Fectore, or rather in 
Eductione Colli Cygni, which exceeded 
not the third magnitude. This, having 
continued some years, became at length 
so small, as to be thought by some to 
have disappeared entirely ; but in the 
years 1657, 1658, and 1659, it again arose 
to the third magnitude ; though soon af- 
ter it decayed by degrees to the fifth or 
sixth magnitude, and at this day is to be 
seen as such in 9" 18° 38' a l"*** * «Y>, with 
SS"" 29' north latitude. A fifth new star 
was first seen by Hevelius in the year 
1670, on July 15, St. Vet. as a star of the 
third magnitude ; but by the beginning* of 
October wasscarce to be perceived by the 
naked eye. In April following it was again 
as bright as before, or rather greater than 
of the third magnitude, yet wholly disap-* 
peared about the middle of August* 

The next year, in March, 1672, it was 
seen again, but not exceeding the sixth 
magnitude; since when it has been no 
further visible, though we have frequently 
sought for its retiu-n ; its place is 9« 3° 
17' a Im* • cy>^ and has lat. north 47° 28'. 
The sixth and last is that discovered by 
Mr. G. Kirch in the year 1686, and its pe- 
riod determined to be of 404^ days ; and 
though it rarely exceeds the fifth magni- 
tude, yet is very regular in its returns, as 
we found in the year 1714. Since then 
we have watched, as the absence of the 
moon and clearness of the weather would 
permit, to watch the first beginning of 
Its appearance in a six feet tube, that, 
bearing a very great aperture, discovers 
most minute stars. And on June \S last, 
it was first perceived hke one of the very 
least telescopical stars ; but in the rest of 
that month and July, it gradually increas- 
ed, so as to become in August visible to 
the naked eye, and so continued till the 
month of September. After that, it again 
died away by degrees ; and, on the 8th of 
December, at night, was scarcely discern- 
ible by the tube ; and, as near as could be 
guessed, equal to what it was at its first 
appearance on June 25, so that this year 
it has been seen in all near six months, 
which is but little less than half its pe- 
riod ; and the middle, and consequently 
the greatest brightness, falls about the 
10th of September." 

The late improvements in astronomy, 
and particularly those in the construction 
of telescopes, have now given astrono- 
mers an opportunity of obseiTing the 
changes which take place among the 
stars with much greater accuracy than 
could be formerly done. In a paper in the 
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76th ▼oliime of the Philosophical Trans- 
actions, Mr. Edward Pigot gives a disser- 
tation on the stars suspected by the astro- 
nomers of the last century to be chan^- 
able. For the greater accuracy in the in» 
▼estigation of his subject, he divides them 
into two classes ; one containing those 
which are undoubtedly changeable, and 
the other those which are only suspected 
to be so. The former contains a list of 
12 stars, from the first to the fourth mag- 
nitudes, including the new one which ap- 
peared in Cassiopeia in 1572, and that m 
Serpentarius in 1604 : the other contains 
the nameSi of 38 stars, of all magnitudes, 
from the first to the seventh. He is of 
opinion, that the celebrated new star in 
Cassiopeia is a periodical one, and that it 
returns once in 150 years. Keill is of the 
same opinion ; and Mr. Pigot thinks, that 
its not being observed at the expiration of 
each period is no argument against the 
truth of that opinion ; " since (says he) 
perhaps, as with most of the variables, it 
may, at different periods, have different 
degrees of lustre, so as sometimes only 
to increase to the ninth mii^nitude ; and 
if this should be the case, its period is 
probably much shorter." For this reason, 
in September, 1782, he took a plan of the 
small stars near the place where it for- 
merly appeared; but m four years had ob. 
served no alteration. The star in the 
neck of the Whale had also been exa^ 
mined by Mr. Pigot, from the end of 1782 
to 1786, but he never found it exceed the 
sixth magnitude ; though Mr. Goodricke 
had observed it on the ninth of August to 
be of the second magnitude, and on the 
third of September, the same year, it was 
of the thinl magnitude. Mr. Pigot de- 
duced its period from its apparent equa- 
lity with a smaller star in the neighbour- 
hood, and thence found it to be 320, 328, 
.and 337 days. The most remarkable of 
these changeable stars is that called AI- 

fol, in the head of Medusa. It had long 
een known to be variable ; but its period 
was first ascertained by Mr. Goodricke, 
^f York, who began to observe it in the 
beginning of 1783. It changes continu- 
Ally from the first to the fourth magni- 
tude ; and the time taken up from its 
/greatest diminution to its least is found, at 
a mean, to be 2^ 20li 49ni and 3«. During 
four hours it gradually diminishes in lus- 
tre, which it-recovers during the succeed- 
ing four hours ; and in the remaining part 
of the period, it invariably preserves its 
^eatest lustye, and after the expiration 
of the term its diminution again com- 
mences. According to Mr. Pigot, the 



degree of brightness of thisstary when i 
its minimum, is variable in different p( 
riods, and he is of the same opinion "wil 
regard to its brightness when at its ful] 
butwhether these differences return r< 
gularly or not has not been determines 

OF XCLIPSSS. 

When any one of the heavenly bodic 
is obscured or darkened by the shadow c 
another falling upon it, or by the interpc 
sition of any bodv, it is said to be eclipsed 
The eclipses or the sun and moon of 
the most striking of any. They wer^ 
formeriy considered as ominoos, and hav< 
often excited the dread and apprehenaioi 
of the vulg^ ; but the improvement o 
science has shewn that they have no con 
nectton with future events ; that they dei 
pend upon regular and invariable causes, 
and may be calculated and foretold with 
the greatest certainty. As the earth ia 
an opaque body, enlightened only by the 
sun, it will cast a ^ shadow towards thai 
side which is farthest from the sun. II 
the sun and earth were of the same size, 
this shadow would be cylindrical, and 
would extend to an infinite distance : but 
as the sun is much larger than the earth, 
the shadow of the latter must be conical, 
or end in a poin^ (see fig. 6i) On the 
sides of this conical shadow, there is a 
diverging shadow, the density of which 
decreases in proportion as it recedes from* 
the sides of the former conical shadow : 
this is called the penumbra. As the moon 
revolves round the earth sufficiently near 
to pass through the shadow of the earth, 
an eclipse must always take place when 
these three are all in on^ striught line. 
An eclipse of the moon can never happen 
but attne time of full moon ; but, on ac- 
count of the inclination of the moon's or- 
bit to that of the earth, an eclipse cannot 
take place every full moon. When the 
moon passes entirely through the earth's 
shadow, the eclipse it total ; but when 
only a part of it passes through the sha. 
dow, the ecfipse is partial. The quantity 
of the moon's disc which is eclipsed (and 
the same thing is to be understood of that 
of the sun in a solar eclipse) is expressed 
by twelfth parts, called dibits ; that is, the 
disc is supposed to be divided by twelve 
parallel lines : then, if half the disc is 
eclipsed, the quantity of the eclipse is 
said to be six digits. When the diame- 
ter of the shadow through which the 
moon must pass is greater than the dia- 
meter of the moon, the quantity of the 
eclipse is said to be more than 12 digits ; 



Digitized by VjOOQIC 



ASTRONOMY, 



thus, if the diameter of the moon is to 
that of Uie shadow as four to five, then 
the eclipse is said to be fifteen digits. 
The duration of a lanar eclipse is vari- 
ous, it sometimes lasts two or three hoars. 
The eclipses of the sun are owing to a 
different cause than those of the moon. 
They are occasioned by the moon's com- 
ing directly between us and the sun, and 
therefore obstructing our view of it. 
When.the moon happens to be in conjunc- 
tion with the Bun, or between the sun and 
the earth, viz. at the time of the new 
moons, the shadow of the moon falls up- 
on the suiface of the earth ; hence, pro- 
perly speaking, such eclipses should be 
called eclipses of the earth. But the 
whole disc of the earth cannot be involv- 
ed in the shadow of the moon, because 
the moon is much smaller than the earth, 
and the shadow of the moon is conical. 
Thus, in Plate lU. fig. 1, the rays of the 
sun, S, being intercepted by the moon, L, 
form the conical shadow C D G, which, 
faUing upon the surface of the earth, en- 
tirely deprives that portion of it upon 
which it fiUls of the sun's light, and of 
course the iiihabitants of that part of the 
earth wiU have a total eclipse of the sun. 
Beyond Ihe dense conical shadow, C D G, 
there is a <Kverging half shadow, or pe- 
numbra, C D £ F, which is occasioned by 
die moon*b intercepting only a part of the 
sun's rays from those places which fall 
witiiin this penumbral cone, and are out 
of the dense shadow. Thus, from the 
part of the earth Z the portion Y Y B of 
the sun only can be seen ; consequently, 
the inhabitants of that part will have a 
partial ecfipse. As the moon is not al- 
ways at the same distance from the earth, 
it sometimes happens that the conical 
dense shadow does not reach the earth, 
as in fig. 3, and only the penumbral sha- 
dow falls upon it, the eclipse consequently 
is partial to every part of the earth. 
Those who are at the centre of the 
{Penumbra will lose sig^t of the centre 
of the sun by the interposition of the 
moon's body, which, subtending a small- 
er angle Ihan the sun, will not entirely 
cover its surface, so that there will be a 
ring of light ill round. The eclipse is 
then said to be annular. The satellites, 
or moons, are often eclipsed by the pla- 
nets to which they belong. The eclipses 
of Jupiter's i^oons, as we have already 
observed, are veiy useful in ascertsdning 
the lonritude. When any of the planet- 
axy bodies disappear, by another coming 
before it, it is called an occultation. The 
occultations of the fixed stars by the moon 



are of great importance also in determin* 
ing the longitudes of places. 

OP THE TIBES. 

The ebbing^ and flowing of the sea was 
first shown by Kepler to be owing to the 
moon's attraction, and Newton demon- 
strated it upon the principles of gravita- 
tion. The attraction of the moon cannot 
alter the shape of the solid of the globe ; 
but it has a considerable effect upon the 
fluid part, which it causes to assume a 
spheroidal fi^re, the longest axis being 
in the direction of the moon. It is there- 
fore the highest tide at that place per- 
pen^cularly under the moon, or where 
the moon crosses the meridian. The sun 
also has some action upon the waters, 
though its attraction, on account of its dis- 
tance, is not so strong as that of the moon. 
When the action ot the sun and moon 
conspire t(^ther, the tide rises higher, 
and produces what are called spring tides. 
On the contrary, when they counteract 
each other, they produce neap tides. The 
ocean, it is well known, covers more than 
one half of the globe ; and this large body 
of water is found to be in continual mo- 
tion, ebbing and'flowing alternately, with- 
out the least intermission. What con- 
nection these motions have with the 
moon we shall see as we proceed; but at 
present it will be sufficient to observe, 
that they always follow a certain general 
rule. For instance, if the tide be now at. 
high-water mark in any port or Harboui* 
which lies open to the ocean, it will pre- 
sently subside, and flow regularly back 
for about six hours, when it will be found 
at low-water mark. After this, it will again 
gradually advance for six hours, and then 
return back in the same time to its former 
situation; rising and falling, alternately, 
twice a day, or in the space of about 
twenty-four hours. 'And by observing 
the tides continually at the same place, 
they will always be found to follow the 
same rule ; the time of high water upon 
the day of every new moon being nearly 
at the same hour, and three-quarters of 
an hour later every succeeding day. Let 
.M(fig. 3.) represent the moon, O the 
centre of the earth, and A, B, C, &c. 
different points upon its surface, and let 
us suppose the earth to be entirely co- 
vered by the ocean. Then, because it is 
the property of a fluid for its parts to yield, 
and obey any force impressed upon them, 
it is clear that the moon M acting upon 
the surface of the sea at the points A, B, 
C, &c. will elevate the waters in those 
parts, and draw them towards her, by her 
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attractive power. But the p oint A being 
nearer to the moon than the point C, the 
attraction at A will be greater than at C : 
and because the points B and D are at 
equal distances from the moon, the at- 
traction at those points will also be equal; 
and so at any other intermediate points 
the attractive force will be diiferent, ac- 
cording to their different distances from 
the moon. 

From ihis example, then, it is sufficient- 
ly evident, that the attractive force of the 
moon, acting unequally upon, different 
parts of the ocean, must occasion it to 
assume a different figure from what it 
\vould otherwise have, if there were no 
such unequal attractions. And since this 
attractive force is g^atest on the part of 
the ocean which lies immediately under 
the moon, the waters will of course flow 
constantly to that part, and be elevated or 
depressed at different places, according 
as her atiiation changes with respect to 
those places. But, as the earth turns 
round on its axis, from the moon to 
the moon again, in about twenty-four 
hours and three-quarters, the flux and re- 
flux will be necessarily retarded from day 
to day about three quarters of an hour, 
which is agreeable to experience. It re- 
mains now to be explained, why they 
ebb and flow twice a day, or in the space 
of about twenty-four hours. When the 
mobn passes the meridian of any place, 
or is at her greatest height above the 
horizon of that place, she will evidently 
attract and elevate the waters which lie 
immediately under her : but what is the 
reason, that, twelve hours afterwards, 
when she passes the meridian below the 
horizon, the waters at the same place are 
then also elevated ? We know, from ex- 
perience, that, whether the moon be in 
the zenith or nadir, the phenomenon is 
nearly the same ; it being high water with 
us at the same time that it is high water 
with our antipodes. 

Let M, (fig. 4.) represent the moon as 
before ; O, the centre or the earth ; and 
Z and N, those parts of the surface which 
are the nearest to the moon, and the 
farthest from her. Then, because the 
point Z is nearer to the moon than any 
other part of the hemisphere H Z R, it 
is evident that the waters will be more 
strongly attracted by her, about that 
point, than at others which are more re- 
mote ; and since this attraction acts in a 
contrary direction to that of the earth, 
the waters in all parts, from H R to Z, 
must have their gravity or tendency to- 
wards the centre O diminished: and as 
. this tendency is the least at the point Z, 



they will consequently stand higher there 
than in any other part of the hemispliere. 
Again, in the opposite hemisphere HN R, 
although the attraction of the moon con- 
spires with that of the earth, yet, as it is 
known to decrease in proportion as the 
squares of the distances mcrease, it is 
plain that the joint influence of the two 
forces, Uken together, will be less at the 
point N, on the side opposite to the moon, 
than at those parts which he nearer to H 
R ; and consequently, as the gravity of the 
waters, or their tendency towards the 
centre, is also the least at that point, they 
will be more elevated there than in any 
other part of the hemisphere ; so that the 
attractive force of the moon will evident- 
ly raise tlie waters, both at that point of 
the surface which is nearest to her, and 
at that which is farthest from her, at the 
same time, as was to be shown. 

Following this system, then, it is to be 
observed, tliat at any port or harbour 
which lies open to the otean, the action 
of the moon will tend to elevate the 
waters there, when she is on the meridi- 
an of that place, whether it be above the 
horizon or below it. But the water can- 
not be raised at one place, without flow- 
ing from and being depressed at another; 
and these elevations and depressions will 
obviously be the greatest at opposite 
points of the earth's surface. When the 
moon raises the waters at Z and N, they 
will be depressed at H and R ; and when 
they are raised by her at H and R, they 
will be depressed at Z and N. And as 
the moon passes over the meridian, and is 
in the horizon twice every day, there will 
therefore be two tides of flood, and two 
of ebb, in that time, at the interval of 
about six hours and eleven minutes each; 
which is exactly conformable to theory 
and experience. 

From what has been hitlierto said, it 
may be supposed, that the moon i9 the 
sole agent concerned in producing the 
tides. But it will be necessary to observe, 
before we quit the subject, that the influ- 
ence of the sun would also produce a 
similar efl'ect, though in a much less de- 
gree, than from his superior magnitude 
we should naturally be led to imag^ine. 
For it is not the entire actions of those 
•bodies upon the whole globe of the earth 
that is here to be considered, but only 
the inequalities of those actions upon dif- 
ferent parts of it. The whole attractive 
force of the sun is far superior to that of 
the moon ; but as his distance from the 
earth is nearly 400 times greater, the 
forces, with which he acts upon different 
parts of it, will be much nearer to equally 
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ty than those of tlie moon ; and conse- 
quently will have a less effect in produc- 
ing^ any change of its figure. For it is 
to be observed, tliat, * if all parts of the 
earth were equally attracted, they would 
suffer but little change in their mutual si- 
tuations. That tliis doctrine may be still 
more clearly understood, let it be consi- 
dered, that though the earth's diameter 
bears a considerable proportion to the dis- 
tance of the earth from the moon, yet this 
diameter is almost notlung, wlien com- 
pared to the distance of the earth from 
the sun. The difference of the sun's at- 
traction, therefore, on the. sides of the 
earth under and opposite to him, will be 
much less than the difference of the 
moon's attraction on the sides of the earth 
under and opposite to her ; and for this 
reason, the moon must raise the tides 
much higher than they can be raised by 
the sun. Newton calculated the effect of 
the sun's influence in this case, and found 
that it is about three times less than that 
of the moon. The action of the sun alone 
would therefore be sufficient to produce 
a flux and reflux Of the sea ; but the ele- 
vations and depressions occasioned by 
this means would be about three times 
less than those produced by the moon. 
The tides, then, are not the sole produc- 
tion of the moon, but of the joint forces 
of the sun and moon together : or, pro- 
perly speaking, there are two tides, a solar 
one and a lunar one ; which have a joint 
or opposite effect, according to the situa- 
tion of the bodies which produce them. 
When the actions of the sun and moon 
conspire together, as at the time of new 
and full moon, the flux and reflux become 
more considerable ; and in this case they 
are called the spring tides. But when 
one tends to elevate the waters, whilst 
the other depresses them, as at the moon's 
fir^t and third quarters, the effect will be 
exactly the contrary ; the flux and reflux, 
instead ^of htmg augmented, as before, 
will now be diminished ; and they are 
then called the neap tides. But as this is 
a matter pf some importance, it may be 
worth while to enter into a more minute 
explanation of it. 

For this purpose, let S (fJg. 5) repre- 
sent the sun, ZHNH the earth, and F C 
the moon, at her fiiU and change. Then, 
because the sun, S, and the moon, C, are 
nearly in the same right line with the centre 
of the earth, O, their actions will conspire 
together, and raise the water about the 
zenith, Z, or the point immediately under 
them, to a greater height than if only one 
•f these forces acted alone. But it has 
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been shewn, that wh^n the ocean is ele« 
vated at the zenith, Z, it is also elevated 
at the opposite point, or nadir, N, at the 
same time ; and therefore, in this situa- 
tion of the sun and moon, the tides will 
be augmented. Again, whilst the full 
mat>n, F, raises the waters at N and Z, di- 
rectly under and opposite to her, tbeflun 
S, acting in th^ same right line, will also 
raise the waters at the same points, Z and 
N, directly under and opposite to him ; 
and therefore, in this situation also, the 
tides will be augmented, their joint ef- 
fect beinfif nearly the same at the change 
as at the tull ; and in both case^ they oc- 
casion what are called the spring tides. 
Pursuing the illustration in the same way, 
let now F and T (fig. 6.) be the moon m 
her first and third quarters, and the rest 
as before. Then, since the sun and moon 
act in the right lines S H and F T, which 
are nearly perpendicular to each other, 
their forces will tend to produce contrary 
effects ; because the one raises the waters 
in that part wnere the other depresses 
them. The sun's attraction at R and * H 
will diminish the effect of the moon's 
attraction at Z and N ; so that the wa- 
ters will rise a little at the points un- 
der and opposite to the sun, and fall as 
Inuch at the points under and opposite to 
the moon ; and of course the lunar tides 
will be diminished in those parts. This 
respects the moon only in her first quar- 
ter, at F ; but the same reasoning will 
evidently hold, when applied to the mooa 
in her third quarter, at T ; for as the sun 
and moon still act in lines which are per- 
pendicular to each other, they must pro- 
duce the same diminution as before ; and 
in both these cases (hey occasion what are 
called the neap tides. But it must be ob- 
served, that neither the spring nor neap 
tides happen when the sun and. moon have 
the precise situations here mentioned ; 
because, in this case, as in others of a si- 
milar kind, the actions do not produce 
the greatest effect when they are the 
strongest, but some time afterwards. The 
effects of the disturbing forces of the sun 
and moon depend, likewise, upon their 
respective distances from the earth, as 
well as upon tlieir particular situations. 
For the less the distances are, the great- 
er will be their effects; and, consequent- 
ly, in winter, when the sun is nearer to 
the earth, the spring tides will be greater 
than in summer, when he is farther off'; 
and the neap tides, on that account, will 
be less. For a like reason,^ as the moon 
moves in an elliptical orbit round the 
earth, and is nearer to us at some times 
L 
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tban at others, the ti4es will at those times 
be greater, and at the opposite points of 
her orbit less. Some variations likewise 
take place in consequence of the different 
declinations of the sun and moon at dif- 
ferent times. For if either of these lumi- 
naries were at the pole, it would occa^on 
a constant elevation both there and at the 
opposite one, and a constsftit depression at 
the equator ; so that as the sun and moon 
mduall^ decline from the equator, they 
lose their effect, and the tides become 
less; and when they are both in the equa- 
tor, the tides of course become ^ater. 

Astronomy is sometimes divided, in 
books, with respect to its different states, 
into " new" and " old.*' The former re- 
fers to the art, as it stood under Ptolemy 
and his followers, with all the apparatus 
of solid orbs, epicycles, &c. &c. By new 
astronomy is meant the science, as it has 
been cultivated since the period in which 
Copernicus flourished. By that great 
man the constitution of the heavens was 
reduced to more simple, natural, and 
certain principles. The substance of the 
old astronomy is given by Tacquet, and 
of the new by Whiston, in his " Prelec- 
tiones Astronomies," published in 1707. 
The whole doctrine, both according to the 
ancients and moderns, is explained b/ 
Mercator, in his Institutiones Astron. 

Having concluded this brief sketch of 
a venr important science, we shall refer 
to other articles, in which many subjects 
will be discussed, that usually 6nd place 
in a treatise of astronomy. Under the word 
SuH will be found some interesting specu- 
lations of Dr. Herschel ; under that of 
MooB-,'an account of the methods, ^ of 
measuring its mountains, an explication 
of the harvest moon and horizontal moon. 
For equation of time, see Time ; see also 
Earth, figure of; Ecliptic ; Edui- 
iroxKS, precenion of ; Ga.laxt ; Gillvi- 
TATipH^ ; Nbbvls ; Saturn, ring off 
AsTRONOMT, practical i and Astrono- 
mical instrumenU: See Observatort; 
Satellites; Transit; &c. &c. &c. 

ASTROSCOPE, an instrument com- 
posed of two cones, having the constella- 
tions delineated on their surfaces, where- 
by the stars may be easily known. 

ASYMETRY, in a general sense, the 
want of proportion between the parts of 
any thing, being the contrary of symme- 
try. ^ 

. In mathematics it is used for what is 
more commonly called incommensurabi- 
lity, or the relation oftwo quantities which 
hav£ noeemmon measure, as between one 



and the square root of two, or as 1 : >/2, 
or the side and diagonal of a square. 

ASYMPTOTE, in geometry, a line 
which continually approaches nearer to 
another, but though continued indefinitely 
will never meet with it : of these there 
are many kinds. 

The term asymptotes is appropriated 
to right lines, which approach nearer and 
nearer to some curve, of which they are 
said to be the asymptotes; but if they 
and their curves are indefinitely continu- 
ed, they will never meet. 

Concerning asymptotes and asymptoti- 
cal curves, it may be remarked, 1. That 
although such curves as have asymptotes 
are of the number of those ^hich do not 
include a space ; yet it is not true, on the 
other hand, that, wherever we have a 
curve of that nature^ we have an asymp- 
tote also. ~2. Of these curves that have 
an asymptote, some have only one, as the 
conchoid, cissoid, and logarithmic curve ; 
and others two, as the hyperbola. 3. As 
a right line and a cur\'e may be asymp- 
totical' to one another, so also may curves 
and curves: such are two parabolas, 
whose axes are in the same right line. 
4. No right line can ever be an asymp- 
tote to a curve that is every where con- 
cave to that right line. 5. But a right 
line may be an asymptote to a mixed 
curve that is partly concave, and partly 
convex, towards the same line. And, 6. 
All curves that have one and the same 
common asymptote, are also asymptotical 
to one another. See Cuiric Sxctiohs. 

ASYNDETON, in grammar, a figure 
which omits the conjunctions in a sen- 
tence, as in that verse of Virgil, 

Ferte citi fiammoB^ date vela, impellUe 
remoe. 

^TCHIEVEMBNT, in heraldiy, de- 
notes the arms of a person, or family, to* 
gether with all the exterior ornaments of 
the shield, as helmet, mantle, cresti 
scrolls, and motto, with such quarterings 
as may have been acquired by alliances, 
all marshalled in order. 

ATHAMANTA, in botany, a*geuus of 
the Pentandria Digynia class of plants, 
the general corolla whereof is uniform ; 
the partial one consists of five ihflexo- 
cordated unequal petals ; there is no peri- 
carpium; the fmitis ovato-oblong, striat* 
ed, and divisible into two parts ; the 
seeds are two, oval, striated, and convex 
on the one side, and plain on the other : 
There are ten species. 

ATHANASlA,'in botany, a genus of 
the Syngenesia Polygamia Equalis class 
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and Older, tnd of the natural order of 
compound flowers. The essential cha- 
ractep is, calyx imbricate ; down chaify, 
very short ; receptacle chafTy. There are 
SO species. 

ATHEIST, is one who does not believe 
in the existence of a God. He attributes 
every thing to a fortuitous concourse of 
atoms. Plato distinguishes three sorts of 
'Atheists. 1. Such as denyfabsolutely that 
there are any gods. 2. Others who allow 
their existence, but deny that they have 
any conc^n with human affairs; and, 
lastly, such as believe in gods and a pro- 
vidence, but think they are eBsAly ap- 
peased, and remit the greatest of crimes 
fpr the smallest supplication. The first 
<if these are the only true Atheists, and it 
has been doubted whether such persons 
Teally exist; yet it must be confessed, 
that, in the year 1619, Spinosa was burnt 
to death for having avowed his adherence 
to the opinion. We have many excellent 
works in opposition to Atheism, but not 
a single treatise written in its behalf. 
Those who wish to see Atheism confuted, 
may be referred to the sermons preached 
at Boole's Lectures ; to Abernethy's Dis- 
courses on the Attributes ; and, above all, 
to Paley's Natural Theology. Newton, 
Boyle, Maclaurin, and others, among the 
most distinguished mathematicians and 
philosophers, have been among the.ablest 
advocates for the existence of a God. 

ATHEN^A, in botany, a genus of 
plants of the Octandria Monogynia class 
and order. Essential character: calyx 
coloured, five-parted ; no corolla ; bristles 
ei|^ht-feathered between the filaments; 
sligma five-parted ; capsule globose, one- 
celled, *three-valved ; seeds three to five. 
There is one species, a branching shrub ; 
stem four or five inches in diameter, co- 
vered with a wrinkled grey bark. The 
flowers come out in bundles from the 
axils ; their calyx is white ; capsule green, 
with a tinge of violet. The seeds are co- 
vered witn a pulpy viscid membrane, of 
a scarlet colour; the bark, leaves, and 
Ihiits, are sharp and aromatic. The last 
are called by the Creoles caffe-diable. It 
is a native of Cayenne and the neighbour- 
ing continent of Guiana, a mile from the 
flliore, in a sandy soil, flowering and bear- 
ing fruit in September. 

ATHEN^UM, in antiquity, a public 
place wherein the professors of the liberal 
arts held their assemblies, the rhetoricians 
declaimed, and the poets rehearsed their 
performances. 

ATHEBINA, eilver-nde, in natural his- 
tory, a genus of fishes of the order Abdo- 
niinales. Head somewhat flattened over 



the upper-jaw ; gill membrane six-rayed; 
body marked by a silver biteral stripe. 
There are five species : A. hespetus fias 
an ana] fin with about twelve rays ; it iil- 
habits the Mediterranean, European, and 
Red seas; about three or four inches 
long ; body varied with a few black spots, 
and nearly pellucid. This species, which 
is named Atliernos by the modern 
Greeks, is seen in vast shoals about the 
coasts of the isl^ds in the Archipelago, 
and is easily taken in great quantities, oy 
the simple device of trailing in the water 
a horse's tail or a piece of black-cloth 
fastened to the end of a pole, the fishes 
following all its motions, and suffering 
themselves to be drawn into some deep 
cavity formed by the rocks, when they 
are readily secured by means of a net, 
and may be taken at pleasure. At South- 
ampton, England, they are to be had at 
almost all seasons, where they go by the 
name of Smelts. See Plate Pisces, fig. 4^ 
ATHWART, in naval affairs, across the 
line of the ship's course, as " We disco- 
vered a fleet standing athwart us,*' i. e, 
steering across our way. 

Athwart hawse, the situation of a ship 
when she is driven by any accident across 
the stem of another, whether they bear 
against, or at small distance from, eacb 
other : the transverse position being prin- 
cipally understood. 

ATLAS, in matters of literature, de- 
notes a book of universal geog^phy, con- 
taining maps of all the known parts of the 
world. 

Atias, in commerce, a silk-satin, ma* 
nufactured in the East Indies. There are 
some plain, some striped, and some flow- 
ered ; the flowers of which are either 
gold or silk. There are atlasses of all co- 
lours, but most of them false, especiiJly 
the red and the crimson. The manufac- 
ture of them is admirable, the gold and 
silk being worked together after such a 
manner as no workmen in Europe can 
imitate ; yet they are very far from hav- 
ing that fine gloss and lustre which the 
French know now to give their silk stufls. 
In the Chinese manufactures of this sort, 
they gild paper oti oite side with leaf* 
p;old, Uien cut it in long slips, and weave 
It into their nilks, which makes them, 
with very little cost, look very rich and 
fine. The same slips are twisted or turn- 
ed about silk threads so artificiallv, as to 
look finer than gold thread, though it be 
of no grater value. 

ATMOSPHERE is that invisible elastic 
fluid which surrounds the earth to an un- 
known height, and encloses it on all vides. 
This fluid is essential |o the existence of 
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aU Mumaland vegetable life, and even to 
the constitution of all kinds of matter 
whatever^ without which they would not 
be what they are : for by it we literally 
may be said to live, move, and have our 
being : by insinuating itself into all the 
pores of bodies, it becomes the great 
spring (^almost all the mutations to which 
the chemist and philosopher are witnesses 
in the changes of bodies. Without the 
atmosphere no animal could e^ist ; vege- 
tation would cease, and there would i>e 
neither rain nor refreshing dews to mois- 
ten the face of the ground ; and though 
the sun and stars might be seen as bhgttt 
specks, yet there would be little enj^oy- 
xnent of light, could we ourselves exist 
without it. Nature^ indeed, and the con- 
stitutions and principles pf matter, would 
be totally changed,. if this fluid were want- 
ing. 

The mechanical force of the atmosphere 
is of great importance in the aifatrs of 
men, .who employ it in the motion of 
tlieir ships, in turning their mills, and in 
a thousand other ways connected with the 
arts of life. It was not till the time of 
Lord Bacon, who taught his countrymen 
bow to Investigate natural phenomena, 
that the atmosphere began to be investi- 
nitted with any degree ot* precision. Ga- 
lileo introduced the study by pointing 
out its weight ; a subject that was soo^ii 
after investigated more completely by 
Torricelli and others. Its density and 
elasticity were ascertained, by Mr. Boyle 
and the academicians at Florence. Mari- 
otte measured its dilatibiUty ; Hooke, 
Vewton, Boyle, and Oerham, shewed its 
relation to light, to sound, and to electri- 
eity. SirjI. Newton explained the effect 
produced upon it by moisture, front which 
Bailey attempted to explain the changes 
in its weight indicated by the barometer. 

The atmosphere, we have said, enve- 
lops the whole surface of the earth, and 
if they yrtrt both at rest, then the figure 
#f the atmosphere would be globular, be- 
cause all the parts of the surface of a fluid 
in a state of rest must be equally removed 
from its centre. But as the earth and the 
surrounding parts of the atmosphere re- 
volve uniformly together about their axis, 
the different parts of both have a centri- 
fugal force, the tendency of which is more 
considerable, and that of the centripetal 
less, as the parts are nwre remote from 
the axis, and hence the figure of the at- 
mosphere must become an oblate sphe- 
roid, since the parts that correspond to 
the equator are farther removed from the 
luds tiian the parts which correspond to 
the poles. The figure of the atmosphere 



must also, on another account, repvasent 
a flattened spheroid, namely, because, the 
sun strikes more directly the stir which 
encompasses, the equator, and is compre- 
hended between the*two tropics, than 
that which pertains to the pokr regions : 
hence it follows* that Che mass of air, or 
part of the atmosphere adjoining to the 
poles, being less heated, cannot expand 
so much nor reach so high. Neverthe- 
less, as the same force which contributes 
to elevate the air diminishes its gravity 
and pressure on the surface of the earth, 
highter columns of it about .the equatorial 
parts, other circumstances being the 
same, may not be heavier than those 
about the poles. Mr. Kirwan observes, 
that in the natural state of the atmos- 
phere, that is, when the barometer would, 
every wliere at the level of the sea, stand 
at SO inches, the weight of the atmos- 
phere at the suHace of the sea must be 
equal all over the globe ; and in order to 
I produce this equanty, as the weight pro- 
ceeds from its density and height, it must 
be lowest where the density is greatest, 
and high^t where the density is least ; 
that is, highest at the equator and lowest 
at the poles, with the intermediate ^da- 
tions. On this and other accounts, m the 
hjighest regions of the atmosphere, the 
denser equatorial air not being supported 
by the collateral tropical columns, gradu- 
ally flows over and rolls down to the 
north and south; these superior tides 
have been supposed to consist of hydro- 
gen gas, inasmuch as it is much lighter 
than any other, and is generated in great 
plenty between the. tropics; it is also 
supposed to furnish the matter of the 
auroras borealis and australis. 

Witli regard to the weight and pressure 
of the atmosphere, it is evident that the 
whole mass, in common with all other 
matter, must be endowed with weigiit 
and pressure : and it is found, by undeni- 
able experiments, that the pressure of the 
atmosphere sustains a column of quick- 
wlver in the tube of a barometer of about 
30 inches in height ; it accord! nglv fol- 
lows, that the whole pressure of the at- 
mosphere is equal to.the weight of a co- 
lumn of quicksilver of an equal base, and 
30 inches in height, or the weight of the 
atmosphere on every square inch of sur- 
face is equal to 15 pounds. It has more- 
over been found, that the pressure of the 
atmosphere balance^ in the case of 
pumps, &c. a column of water 34^ feet 
nigh ; and the cubical foot of water weigh- 
ing just 1000 ounces, or 62^ pounds, 
34i multiplied by 62i or 2158 lb. will be 
the weig^it of a column of water, or of the 
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fttmospbere on the biae of a square foot ; 
and conseqiiently the 144th part of this, 
or 15 lb. is the weight of the jittnosphere 
on a square inch. Fron» these data, Mr. 
Cotes commuted the pressure of the at- 
mosphere on the whole surface of the 
earth to be equivalent to that of a globe 
of lead sixty miles in diameter. Dr. Vince 
and others have given the weight at 
77676297973563429 tons. This weight 
is however variable ; it sometimes being 
much greater than at others. If the sur- 
f lee of a man^ for instance, be equal to 
14^ square feet, the pressure upon him, 
when the atmosphere is in its lightest 
state, is equal to 13} tons, and when in 
the heaviest, it is about 14. tons and one- 
third ; the difference of which is about 
2464 lb. Itis surprising tbct stich weights 
should be able to be borne without cru^- 
ing the human frame : this indeed must 
be the case, if all the parts x>f our body 
were* not endowed with some elastic 
spring, wfaetlier of air or other fluid, suf- 
ficient to counterbalance the weight of 
the atmosphere. Whatever this spring 
is, it is certain that it is just able to 
counteract the weight of the atmosphere, 
and no more ; of course it must alter in 
its force as the density of the atmos* 
phere varies; forifanyconsiderabje pres- 
sure be superadded to that of the air, as 
by going into deep water, it is always se- 
verely felt ; and if, on the other hand, the 
J pressure of the atmosphere be taken off 
rom any part of the human body, by 
means of the apparatus belonging to the 
ur pump, the inconvenience is imme- 
diately perceived. 

The difference in the weight of the at- 
mosphere is very considerable, as has 
been observed, from the natural changes 
in the state of the air. These changes 
take place chiefly in countries at a dis- 
tance from the equator. In Great Britain, 
for instance, the barometer varies from 
28.4 to 30.7. On the increase of this na- 
tural weight, the weather is commonly 
clear and fine, and we feel ourselves alert 
and active ; but when the weight of the 
air diminishes, the weather is often bad, 
and we feel listlessness and inactivity. 
Hence invalids suff'er in their health from 
very sudden changes in the atmosphere. 
In our observations on the barometer, we 
have known the mercury to vary a full 
inch, or even something more, in the 
course of a few hours. Suc3i changes, how- 
ever, are by no means frequent. Ascend- 
ing to the tops of mountains, wiiere the 
pressure of the air is very much diminish- 
ed, the inconvenience is rarely felt, on ac- 



count of the gfradual chsnge ; but when 
a person ascends in a balloon, with great 
rapidity, he feels, we are told by Garne- 
rin and other aeronauts, a difficulty of 
breathing, and many unpleasant sensa- 
tions. So also on the condensation of the 
air, we feel little or no alteration in oar* 
se4ves, except when the variations are 
sudden in the state of the atmosphere, or 
by those who descend to great depths iii 
a diving-bell. See Diytno-Bbll. 

It is not easy to assign the true reason 
for the changes that happen in the gravi- 
ty of the atmosphere in the same place; 
One cause is, undoubtedly, the heat of 
the sun ; for where this is uniform, the 
changes are small and regular. Thus, 
between the tropics the barometer con- 
stantly sinks about half an inch every day, 
and rises to its former station in the night. 
But in the temperate zones, the altitude 
of the mercury is subject to much more 
considerable variations, as we have seen 
with respect to what is observable in our 
own country. • 

As to the alteration of heat and cold. Dr. 
Darwin infers that there is good reason to 
conclude, that in all circumstances where 
air is mechanically expanded, it becomes 
capable of attracting the fluid matter of 
heat from other bodies in contact with it. 
Now, as the vast region of air which sur- 
rounds our globe is perpetually moving 
along its surface, climbing up the sides of 
mountains, and descending into the val- 
leys, as it passes along, it must be per- 
petually varying the degree of heat ac- 
cording to the elevation of the country it 
traverses ; for in rising to the summits of 
mountains it becomes expanded, having 
so much of the pressure of the super- 
incumbent atmosphere taken away; and 
when thus expanded, it attracts or ab- 
sorbs heat from the mountains in conti- 
g^iity with it ; and when it desceri4s into 
the valleys, and is compressed into less 
compass, it again gives out the heat it hat 
acquired to the bodies it comes in contact 
with. The same thing must happen in 
the higher regions of the atmosphere, 
which are regions of perpetual frost, as 
has lately been discovered by the aerial 
navigators. When large districts of air, 
from the lower parts of the atmosphere, 
are raised two or three miles high, tliey 
become so much expanded by the great 
diminution of the pressure, over them, and 
thence become so cold, that hail or snow 
is produced by the precipitation of the 
vapour: and as there is, in these high 
regions of the atmosphere, nothing else 
for the expanded air to acquire heat from 
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af\er it has parted with its vapour, the 
same degree of cold continues till the air, 
on descending to the earth, acquires its 
former state of condensation and of 
warmth. The Andes, almost under the 
line, rests its base on burning sands: 
about its middle height is a most pleasant 
and temperate climate, covering an ex- 
tensive plain, on which is built the city of 
Quito; while its forehead is encircled 
with eternal snow, perhaps coeval with 
the mountain. Yet, according to the ac- 
count of Don Ulloa, these three discord- 
ant climates seldom encroach much on 
each other's territories. The hot winds 
below, if the^ ascend, become cooled by 
their expansion; and hence they cannot 
affect the snow upon the summit; and 
the cold winds, that sweep the summit, 
become condensed as they descend, and 
of temperate warmth before they reach 
the fertile plains of Quito. 

Various attempts, have -^een made to 
ascertain the height to which the atmos- 
phere is extended all round the earth. 
These commenced soon after it was dis- 
covered, by means of the Torricellian tube, 
that air is endued with weight and pres- 
sure. And had not the air an elastic pow- 
er, but were it every where of the same 
density, from the surface of the earth to 
the extreme limit of the atmosphere, tike 
water, which is equally dense at all depths, 
it would he a very easy matter to deter- 
mine its height, from its density, and the 
column of mercury which it would coim- 
terbalance in the barometer tube ; for, it 
having been observed that the weight of 
the atmosphere is equivalent to a column 
of 30 inches, or 2J feet of quicksilver, 
and the density of the former to that of 
the latter as 1 to 11040: therefore the 
height of the uniform atmosphere would 
be 11040 times 2i feet, that is 27600 feet, 
or little more than five miles and a quar- 
ter. But the air, by its elastic quality, 
expands and contracts ; and it being 
found, by repeated experiments in most 
nations of Europe, that the spaces it oc- 
cupies, when compressed by different 
weights, are reciprocally proportional to 
those weig^hts themselves; or, that the 
more the air is pressed, so much the less 
space it takes up ; it follows, that the air 
in the upper regions of the atmosphere 
must grow continually more and more 
rare, as it ascends higher; and indeed 
that, according to that Uw, it must neces- 
sarily be extended to an indefinite height. 
Now, if we suppose the height of the 
whole divided into innumeraole equal 
parts, the quantity of each part will be 



as its density ; and the weight of lh« 
whole incumbent atmosphere being also 
as its density ; it follows, that the weight 
of the incumbent air is every where as 
the quantity contained in the subjacent 
part ; which causes a difference between 
t|ie weights of each two contiguous parts 
of air. But, by a theorem in arttbmetic, 
when a magnitude is continuity dimi* 
nished by the like part of itself, and the 
remainders the same, there will be a se- 
ries of continued quantities, decreasing in 
geometrical progression : therefore, if, 
according to the supposition, the altitude 
of the air, by the addition of new parts 
into which it is divided, do continually 
increase in arithmetical progression, its 
density will be diminished, or, which is 
the same thing, its gravity decreased, in 
continued geometrical proportion. And 
hence, again, it appears that, according 
to the hypothesis of the density being 
always proportional to the compressing 
force, the height of the atmosphere must 
necessarily be extended indefinitely. And, 
&rther, as an arithmetical series adapted 
to a geometrical one is analogous to the 
loganthms of the saud geometrical one ; it 
follows, therefore, that the altitudes are 
proportional to the lo^rithmsof the den- 
sities, or weights of air: and that any 
height taken from the earth's surface, 
which is the difference of two altitudes 
to the top of the atmosphere, is propor- 
tional to the difference of the logarithms 
of the two densities there, or to the loga- 
rithm of the ratio of those densities, or 
their corresponding compressing forces^ 
as measured by the two heights of the 
barometer there. 
It is now easy, from the fore^ing pro* 

Eerty, and two or three experiments, or 
arometrical observations, made at known 
altitudes, to deduce a general rule to de- 
termine the absolute height answering to 
any density, or the density answering to 
any given altitude above the earth. And, 
accordingly, calculations were made upon 
this plan by many philosophers, particu^ 
larly by the French ; but it having beon 
found that the barometrical observations 
did not correspond with the altitudes, ais 
measured in a geometrical manner, it was 
suspected that the upper parts of the at- 
mospherical regions were not subject to 
the same laws with the lower ones, in re- 
l^nl to the density and elasticity. And 
indeed, when it is considered that the at- 
mosphere is a heterogeneous mass of par- 
ticles of all sorts of matter, some elastic, 
and others not, it is not improbable but 
this may be the case, at least in the re- 
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|;iofts yervbigh in the atmosphere, wbich 
It 18 likely may friore copioualy abound 
with the electrical fluid. Be this how- 
ever as it may, it has been discovered that 
the law above given holds very well, for 
all such altitudes as are within our reach, 
or as &r as to the tops of the highest 
mountains on the earth, when a correction 
is made for the difference of the heat or 
temperature of the air only, as was fully 
evinced by M. De Luc, in a long series of 
observations, in which he determined the 
altitudes of hills, both by the barometer, 
and by geometrical measurement, from 
which he deduced a practical rule to al- 
low for the difference of temperature. 
Similar rules have alsb been deduced, 
from accurate experiments, by Sir George 
Shuckburgh and General Roy, both con- 
curring to shew, that such a rule for the 
altitudes and densities holds true for all 
heights that are accessible to us, when 
the elasticity of the air is corrected on 
account i»f its density : and the result of 
their experiments shewed, that the dif- 
ference of tlie logarithms of the heights 
of the mercury in the barometer, at two 
stations, when ipultiplied by 10000, is 
equal to the altitude, in English fathoms, 
of the one place above the other ; that is, 
when th^ temperature of the air is about 
31 or 32 degrees of Fahrenheit's ther- 
mometer, and a certain quantity more or 
less, according as the actual temperature 
is different from that degree. 

But it may be shewn, that the same 
rule may be deduced, independent of such 
a train of experiments as those referred 
to, merely by the density of the air at the 
surface of the earth. Thus, let D denote 
the density of the air at one plac;p, and d 
the density at the other j both measured 
by the column of mercury in the barome- 
trical tube ; then the difference of alti- 
tude between the two placea will be pro- 
portional to the log. of D— the log. afd, 

or to the log. of-^^ Put as this formula 

expresses only the relation between dif- 
ferent altitudes, and not the absolute 
quantity of them, assume some indeter- 
imnate, but constant, quantity h, which . 

multiplying the expression log. ^.may- 
be equal to the real difference 5>f altitude 
«, that is, a — A X log. of -y . Then, to 

determine the value of the general quan- 
tity hy let us take a case, in which we 
know the altitude a that corresponds to a 
known density rf; as for instance, taking 
4 « 1 foot, or i inch, or some such small 



altitude : then, because the density D may 
be measured by the pressure of the whole 
atmosphere, or the uniform column of 
27600 feet, when the temperature is 55<> ; 
therefore 27600 feet will denote the den- 
sity D at the lower place, and 37599 the 
less density rf at 1 foot above it ; conse- 
quently 1 - A X log. ofg||2. which, by 
*J^^^!.Tq ^^ ^^S^^'^^hms, is nearly -Ax 
27600 ^^'^5si "®*^^y i and hence 
we find A - 63551 feet ; which gites us' 
this formula for any altitude o in general, 

viz, a -= 63551 X log. of?, or a =- 63551 

X log. of- feet, or 10592 X loff. of- 

tn 
fathoms; where If denotes the column 
of mercury in the tube at the lower place 
and m that at the upper. This formula 
is adapted to the mean temperature of 
the air 55^ : but it has been found, by the 
experiments of Sir George Shuckburgh 
and general Roy, that for every degree 
of the thermometer, different from 55°, 
the altitude a will vary by its 435th part ; 
hence, if we would chante the factor A 
from 10592 to 10000, because the differ- 
ence 592 is the 18th part of the whole 
factor 10592, and because 18 is the 24th 
part of 435 ; therefore the change of 
temperature, answering to* the change of 
the factor A, is 24®, which reduces the 55° 

to SV. So that, a ^ 10000 X loff. of- " 

• TO 

fathoms, is tlie easiest expression for the 
altitude, and answers to the temperature 
of 31«>, or very nearly the freezing point : 
and for every degree above that, the re- 
sult must be increased by so many times 
Its 435th part, and diminished when be- 
low it 

I'rom this theorem it follows, that, at 
the height of 3 J miles, the density of the 
atmosphere is nearly 2 times rarer than 
it is at the surface of the earth ; at the 
height of 7 miles, 4 times rarer; and so 
on, according to the following table: 



M 



HeigiitinmUet. 

3i 

7 
14 
21 
28 
35 
42 
49 
56 
63 

ro 



Number of timet imer:< 
2 

4 
16 
64 

256 

1024 

4096 

16384 

65536 ^ 

262144 

lp48576 
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And, by pumiitiff the eftlculfttions in thb 
Ubie, It migbt be easily shewn, that a 
cubic inch €»t'the air we breathe would be 
$o much nirefie<i at the height of 500 
miles, that it would All a sphere equal in 
^meter to the orbit of Saturn. 

It has been obterred above, that the 
atmosphere has a refractive power, by 
which the ra^s of light are bent from the 
rigflit lined du«ction» as in the case of the 
twilight; and many other experiments 
manifest the same virtue, which is the 
cause of many phenomena. . Alhazen, the 
Arabian, who lived about the year IIQO, 
it seems, was more inquisitive into the 
nature of refraction than former writers. 
But neither Alhazen, nor his follower, 
Vitello, knew any thing of its just quan- 
tity, which was not known, to any tolera- 
ble degree of exactness, till Tycho Bralie, 
with great diligence, settled it. But 
neither did Tycho nor Kepler discover 
in what manner the myn of light were 
refracted by the atmosphere. Tycho 
thought the refrttc.tion was chiefly caused 
by dense vapours, very near the earth's 
surface : while Kepler placed the cause 
wholly at the top of the atmosphere, 
which he thought was uniformly dense ; 
and thence he determined its altitude to 
be little more than that of the highest 
mountains. But the true constitution of 
the density of the atmosphere, deduced 
afterwards from the Torricellian experi- 
ment, afforded a juster idea of these re- 
fractions, especially afte^ it was found 
that the refractive power of the air is pro- 
portional to its density. By this variation 
m the density and refractive power of the 
air, a ray of light, in passing through the 
atmosphere, is continually refracted at 
every point, and thereby made to describe 
a curve, and not a straight line, as. it would 
have done, were there no atmosphere, or 
were its density uniform. 

The atmosphere, or air, has also a re- 
flective power; and this power is the 
means by which obiects are enlightened 
so uniformly on all sides. The want of 
this power would occasion a strange al- 
teration in the appearance of things, the 
shadows of which would be so very dark, 
and their sides enlightened by the sun so 
very bright, that probably we could see 
no more of them than their bright halves ; 
so that for a view of the other halves, we 
must turn them half round, or, if immo\'e- 
able, must wait till the sun could come 
rmind upon them. Such a pellucid un- 
reflective atmosphere would indeed have 
been very commodious for astronomical 
observations on the course of the sun and 
planets among the flxed stars, visible by 



day as well M by niglit ; but then such t 
sudden transition from darkness to light, 
and from light to darkness, immediately 
upon the risin|if and setting of the sun, 
without any twilight, and even upon turn- 
ing to or irom the sun at noon diy, would 
have been yery inconvenient and oflPen- 
sive to our eves. However, though the 
atmosphere be fnatiy assistant in the lU 
lumination of objects, yet it must also be 
observed that it stops a great deal of light. 
The knowledge of the component parts 
of the atmosphere is among the discove- 
ries of the modems. The opinions of the 
earlier chemists were too vaeue to merit 
any particular notice. Boyle, however, 
and his contemfioraries, put it bevond 
doubt, that the atmosphere contained two 
distinct substances, vii, an elastic fluid, 
distinguished by the name of ur, and 
water in the state of vapour. Besides 
these two bodies, it was supposed that 
the atmosphere contained a great variety 
of other substances, which were continu- 
ally mixing with it from the earth, and 
which often altered its properties, and 
ronderi^d it noxious or iatal. Since the 
discovery of carbonic acid gas by Dr. 
Black, it has been ascertained that this 
elastic fluid always constitutes a part of 
the atmosphere. The constituent parts 
of the atmosphere are, according to Mr. 
Murray, 

Br BKSiaie. ByweifhfL 
Nitrogeh gas 77.5 7d.5S 

Oxygen gas 21.0 23.32 

Aqueous vapour 1.42 1.03 

Carbonic acid gas .08 .10 



100.00 



100.00 



It has been ima^ned, that a portion of 
hprdrogen mav exist in the atmospheric 
air. But in the usual analysis of it oxy- 
gen is abstracted, and the residual air is 
found to be nitrogen. The nitrogen is 
probably not penectfy pure, and it is 
possible a small portion of hydrogen is 
mixed with it, which, from the quantity 
being very trifling, is difficult to be de- 
tected. 

The properties of atmospheric air ap- 
pear to be merely the aggregated proper^ 
ties of the gases of which it consists. It 
is invisible, inodorous, insipid, compressi- 
ble, and permanently elastic, it supports 
combustion, aad as it -does so from the 
oxygen it contains, the combustion is less 
rapid and vivid, and continues for a short- 
er time. By the same agency it supports 
animal life ; a portion of its oxygen is 
consumed in respiration, and from some 
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experiments of Mr. h^yy, there am>e«n 
to be a consumption of a veiy tmaii por- 
tion of its nitrogen. Atmospheric air is 
Very sparingly absorbed by water ; and 
the aborption is uneqoal, more of the. 
oxygen beinp^ combined with the water 
than of the nitrogen. Jt is difficult, even 
by long boiling, to expel from water the 
whole of the oxygen which it holds dis- 
solved ; and if exposed again to the atp 
mosphere, it very quickly imbibes it 

Atmospheric air is an important-agent 
in many of the operations of nature. Be- 
sides serving as the vehicle of the distri- 
bution of water, it is, by its mobility, the 
great agent by which temperature is in 
some measure equalized, or at least its 
extremes moderated. Animals, as we 
have seen, are dependent on it for life. 
It is essential to respiration ; in the more 
perfect animals, its deprivation cannot be 
sustained for a few moments ; and even 
in the less perfect, the abstraction'of it is 
followed, though not so immediately, by 
death. Its agency depends chiefly on its 
oxygen, a quantity of which is spent in 
every inspiration in produing chemical 
changes in tlie blood. A part of its ni- 
trogen also is consumed, while a portion 
of carbonic acid gas is formed and ex- 
pired. Vegetable life is also in part de- 
pendent on it ; it conveys water and per- 
haps carbonic acid gas, and other princi- 
ples, to the leaves of plants, and is thus 
subservient to their nutrition andg^wth. 

ATOMIC AL^^'/o«o/%denotes the doc- 
trine of atoms, or a method of accounting 
for the origin and formation of all things 
from the supposition of atoms endued 
with gravi^ and motion. Th^ atomic 
physiology ,according to the account given 
of it by Dr. G^dworth, supposes that bo- 
dy is nothing else but an extended bulk; 
and resolves, therefore, that nothing is to 
be attributed to it but what is included 
in the nature and idea of it, viz. more or 
less magnitude, with divisibility into parts, 
fig^ure, and position, together with mo- 
tion or rest ; but so as that no part of 
body can ever move itself, but is always 
moved by something else. And conse- 
quently it supposes that there is no need 
«f any thing else besides the simple ele- 
ments of magnitude, figure, site and mo- 
tion, which are all clearly intelligible, as 
different modes of extending substance to 
solve the corporeal phenomena by ; and, 
therefore, not of any substantial forms 
distinct from the matter, nor of any other 
qualities really existing in the bodies 
without, besides the results or aggre- 
gates of those simple elements, and the 
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disposition of the insensible parts of bo- 
dies, in respect to figure, site, and mo- 
tion, nor of any intentional species or 
shews, propagated from the object to our 
senses ; nor, lastly, of any other kind of 
motion or action really distinct from local 
motion, such as generation and alteration, 
they being neither intelligible as modes 
of extended substance, nor any ways ne- 
cessary. Forasmuch as the forms and Qua- 
lities of bodies may well be conceivea to 
be nothing but the result of those simple 
elements of magnitude, figure, site, and 
motion, variously combined together, in . 
the same manner as syllables and words, 
irt great variety, result from the different 
combinations and conjunctions of a few 
letters, or the simple elements of speech ; 
and the corpfbreal part of sensation, par- 
ticularly that of vision, may be solved on- 
ly by local motion of bodies, that is, either 
by corporeal effluvia streaming continu- 
ally from the surface of the objects, or 
raUer, as the latter and more refined atom- 
ists conceived, by pressure made from 
the object to tlie eye, by means of light 
in the medium. So that the sense taking 
cognizance of the object bv the subtle 
interposed medium, that is tense and 
stretched, (thrusting every way from it 
upon the optic nerves) doth by that, as 
it were by a staff, touch it. Again, gene- 
ration and corruption may be sufficiently 
explained by concretion and secretion, or 
local motion, without substantial forms 
and qualities. And, lastly, those sensible 
ideas of light and colours, heat and cold, 
sweet and bitter, as they are distinct 
things from the figure, site, and motion of 
the insensible parts of bodies, seem plain- 
ly to be nothing else but our own fancies, 
passions, and sensations, however they 
be vulgarly mistaken for qualities in the 
bodies without us- 

ATKA bilis, in ancient medicine, the 
black bile, one of the humours of the an- 
cient physicians, which the modems call 
melancholy. Dr. Percival suggests that 
this disorder is occasioned by the stagna- 
tion of the gall, by which it is rendered 
too viscid by tlie absorption of its fiuid 
parts. BUe in this state discharged into 
the duodenum occasions universal distur- 
bance, until it be evacuated. It bring*} on 
vomiting, purging, &c. previous to which 
are fever, delirium, &c. 

ATUACTYLIS, in botany, a genus of 
the Syngenesia Polygamia class of plants, 
with radiated flowei's and compressed 
seeds, coronated with a plumose down, 
and standing on a plane villose receptacle. 
There are eight species, of which we may 
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notice the A. gummifen, giiminjr.Tooted. 
atnctylit; root perennial, semling out 
many narrow leaves, which are deeply si. 
nuated, and armed with spines on the 
edges; these lie close on the ground, and 
between them the flower is sitiuted ; U is 
a native of Italy and the isUuids of the 
Archipelago. It flowers in July, but the 
seeds never come to perfection in Eng- 
land. 

ATRAGENE, in botany, a ^enus of the 
Polyandria Poligynia class of plants, the 
flower of which consists of twelve petals, 
and its seeds are caudated. There are 
five species. This ffenus is allied to Ra- 
nunculus, but has a double row of petals ; 
in the outer row four large ones, in the 
inner many small ones, which are properly 
nectaries. The A. alpina may be increased 
by cuttings or layers in the same manner 
as clematis ; in a strong soil, and trained 
against a wall, it will rise to the height of 
six or eight feet. The flowers appear 
early, and if the season prove favourable, 
they make a handsome figure; but as 
this plant is apt to put out leaves veiy 
early in the spring, it is frequently nipped 
by the frosts ; as are many plants and trees 
of Siberia and Tartary^ of which this is a 
native. There is only one American spe- 
cies, the Atragena Pennsylvanica. 

ATAPHRAXiS, in botany, a genus of 
ihe Hexandria Diginia cUiss of plants, the 
flower of which consists of two roundish, 
sinuated, and permanent petals ; and its 
cup incloses a single, roundish and com- 
pressed seed. • There are two species ; 1. 
the spino8a,a shrub that rises four or five 
feet high, sending out many weak lateral 
branches, armed with spines^ and garnish- 
ed with small ash^oloured leaves. The 
flowers come out at the end of the shoots 
in clusters, each consisting of two white 
petals tinged with purple, included in a 
two-leafed calyx, of a white herbaceous 
colour. 2. A. undulata, which sends out 
many slender branches trailing on the 
ground ; leaves about the size of those of 
knot-grass, waved and curled on their 
edges, embracing the stalk half round at 
their base. This is a native of the Cape. 

ATRIPLEX, orach, in botany, a genus 
of the Polygamia Monoecia class of plants, 
without any flower petals ; the cup of the 
female flower is composed of two leaves, 
inclosing a single and compressed seed ; 
whereas that of the hermaphrodite flower 
is composed of five leaves, and encloses 
a single, roundish, and depressed seed. 
There are 14 species. The American 
Hpecies, enumerated by Muhlenberg, are 
5 in number. 



ATROPA, in boUny, a genus of the 
Pentandria Monogvnia claas of plants, 
the flower of whicn consists of a single 
fimnel-fashioned petal ; the fruit is a glo- 
'hose berry, containing two cells, wherein 
the seeds inclosed are numerous and kid- 
ney-shaped. 

There are eight species, of which we 
notice, in this place, the A. belladonna, 
deadly night-shade, which has a perennial, 
thick, long, and branching root, sending 
out strcmg, herbaceous, upright, branch- 
ing stems; the root-leaves are often a foot 
long, and five inches broad ; peduncles 
axillary, one-flowered; flowers large, nod- 
ding, void of scent ; calyx green ; berry 
large, at first green, but when ripe of a 
beautiful shining black colour, full of pur- 
ple juice; with roundish, dotted, chan- 
nelled seeds, immersed in the pulp, and 
a glandular ring surrounding it It is a 
native of Europe, particularly of Austria 
and England, in church yaixls and on 
dunghills, skiUking in gloomy lanes and 
uncultivated places ; in other countries it 
is said to be common in woods and hedg- 
es. The qualities of this plant are malig- 
nant, and it is extremely poisonous in all 
its parts. Numerous instances have oc- 
curred of the berries proving fatal, after 
causing convulsions and dehrium. Bu- 
chanan relates the destruction of the ar- 
my of Sweno the Dane, when be invaded 
Scotland, by the berries of this plant, 
which were mixed with the drink with 
which the Scots had engaged to supply 
the Danes. The invaders became so ine- 
briated, that the Scottish army fell on 
them in their sleep, and slew such num- 
bers, tliat scavcely enough were left to 
carry off' their king. To children the 
berries have often been fataj. The symp- 
toms occur in half an hour, and consist of 
vertigo, great thirst, delirium, swelling, 
and redness of face. Vinegar liberally 
drank has been found efficacious in obvi- 
ating the effects of the poison. There is 
one American species, Atropa physa- 
toides. See AIavdbake. 

ATROPHY, in medicine, a disease 
wherein the bodv, or soma of its parts, 
do not receive the necessary nutriment, 
but waste and decay incessantly. See 

MSDICIKE. 

ATTACHING, or Attachment, in 
law, the taking or apprehending of a per- 
son b^ virtue of a \frit or precept. 

It IS distinguished from an arrest in 
this respect, that whereas an arrest lies 
only on the body of a man, an attachment 
is oftentimes on the goods only, and some- 
times on the body and goods ; there is 
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dus Ikrther differenoe, that arrett pro- 
ceeds out of an inferior court by precept 
only, and an attachment out of a higher 
court, either by precept or writ 

An attachment by writ differs from dia^ 
treaa, insomuch that an attachment does 
not extend to lands, as a distress does ; 
and a distress does not touch the body, as 
an attachment does. 

In the common acceptation, an attach* 
mentis the apprehension of a man's body, 
to bring him to answer the action of the 
plaintilf. 

Attacbirht 9Utof the chancery is ob- 
tained upon an affidavit made, that the 
defendant was served widi a subpcena, 
and made no appearance ; or it issueth 
upon not performing some order or de- 
>eree. Upon the return of this attachment 
by the sneriff, quod n»n ett invenhu in baU 
Uva eufh another attachment, with a pro- 
clamation, issues; and if he appears not 
hereupon, a commission of rebellion. 

ATTAcnxvT 9ut of the forest^ is one of 
the three courts held in the forest. The 
lowest court is called the court of attach- 
ment, or wood-tnote court: the mean, 
swan-mote : and the highest, the justice 
In the eyre's seat. 

This attachment is by three means ; by 
goods and chattels, by body, pledges, 
and mainprize, or the body only. This 
court is held every forty days throughout 
the year, whence it is called forty-days 
court 
I ATTAcnxHT ofpriwlegey is by virtue of 

a man's privilege to call another to that 
I court wheretq he himself belongs, and in 
I respect whereof he is privileged to an- 
swer some action. 
^ ATTACHjcairT, fordgn^ is an attachment 

! of money or goods, found within a liberty 
I or dty, to satisfy some creditor within 
such liberty or city. 

By the custom of London and several 
other places, a man can attach money or 
goods in the hands of a stranger, to satisfy 

ATTAINDER, in law, is when a man 
baseommitted felony qr treason, and sen* 
tence is passed upon him for the same. 
The children of a person attainted of 
treason are, thereby, rendered incapable 
of being heirs to him, or to any other an- 
cestor; and if he were noble before, his 
posterity are degpraded and made base : 
nor can this corruption of blood be salved 
but by an act of pariiament, unless the 
! sentence be reversed by a writ of error. 

ATtAVKnm^biUof, a bill brought into 
parliament, for attainting, condemning, 
ind executing a person for high-treason. 

ATTAINT, in law, a writ which lies 



a^ntt a jury that hive given a false ver- 
dict in any court of record, in a real or 
personal action, where the debt or da- 
mas^es amount to above forty killings. 

If the verdict be found &ise, the judg- 
ment by common law was, that the jurors' 
meadows should be plouj^hed up, their 
houses broken down, their woods gp*ob- 
bed up, aU their lands and tenements for* 
feited, &c. hut by statute the severity of 
the common law is mitigated, where a 
petty jury is atuinted, and there is a pe- 
cuniary penalty appointed. 

But if tlie verdict be aiirmed, sueh 
plaintiff shall be imprisoned and fined. 

ATTELABUS, in natural history, a 
genus of insects of the order Coleoptera. 
Head attenuated behind ; antemne thick- 
ening towards the tip ; moniliform. 

Of the genus Attelabus one of the prin- 
cipal species is the Attelabus coryli of 
Linnaeus^ which is a smallish insect, found 
chiefly on hazel trees, and is black, with 
red wing-sheaths; and a variety some- 
times occurs, in which the thorax is red 
also ; it usurily measures about a quarter 
of an inch in length. A much smaller 
species is the Attelabus betulae, which is 
found on the birch ; it is entirely of a 
black colour, and is remarkable for gnaw- 
ing the leaves of that tree, during the ear- 
ly part of spring, in such a manner that 
they appear notched on the ed^s. The 
thighs of the hind len in this insect are 
of a remarkable thickened form. I'he 
larvx of the attelabi do not seem to have 
been distinctly described, but they pro- 
bably bear a resemblance to those of the 
genus Curculio. Linnxus refers to the 
genus attetebus some insects, which by 
later entomologists have been otherwise 
arranged : among these is the elegant spe- 
cies called Attelabus apiarius, so named 
from the mischief which its lar^ occa^ 
sionally commits among bee-hi^s, de- 
stroying the young of those insects. II 
18 about three-quarters of an |nch in 
length, and of a beautiful violet black, 
with red wing-shells, marked i^ three 
black transverse bands. The whole in- 
sect is also covered with fine sftort black 
hair. It is common in some parts of 
France, Germany, &c. Its larva above 
mentioned is of a bright red colourv 
There are 13 species. 

ATTENDANT, in law, one that owes 
duty or service to another, or in some 
manner depends upon him, as a widow, 
endowed of lands by a guardian, shall be 
attendant upon hinL 

ATTESTATION, in military affairs, is 
a certificate made by some Justice of the 
^eace, within four days after the enlist- 
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ment of a recruit. This certificate is to 
bear testimony, that the said recruit has 
been brouffbt before him, in conformity 
to the mutiny act, and has 4edared hig 
Mtent or dissent to such enlistment ; and 
if duly enlisted, that the proper oaths 
hare been administered, and that the 3nd 
and Gth sections of the articles of war 
against desertion have been read to him. 
ATTITUDE, in painting and sculpture, 
the gesture of a figure, or statue ; or it is 
such a disposition of their parts, as serves 
to express the action and sentiments of 
the person represented. 

ATTORNEY general^ is a great ofiicer 
under the king, created b^ letters patent, 
wlbose office it is to exhibit informations, 
and prosecute for the crown in criminal 
causes, and to file the bills in the exche- 
quer, for any thing concerning the king 
in inheritance or profits. To him come 
warrants for making of grants, pardons, 
&c. 

ATTORNIES at law, are such persons 
as take upon them the business of other 
men, by whom they are reUined. By the 
2 Geo. II. cap. 23. s. 5, no person shsdl be 
permitted to act as an attorney, or to sue 
out any process in the name of any other 
pierson in any courts of law, unless such 
person shall have been bound, by contract 
in writing, to serve as a clerk for five 
years to an attorney, duly sworn and ad- 
mitted in some pf the sud courts; and 
such person, during the said term of five 
years, shall have continued in such ser- 
vice ; and unless such person, after the 
expiration of the said five years, shall be 
examined, sworn, admitted, and inrolled. 
And for every piece of vellum, parch- 
ment, or paper, upon which shall be writ- 
ten any such contract, whereby any per- 
son shall become bound to serve as a 
derk aforesaid, in order to his admission 
as solicitor or attorney, in any of the 
courts at Westminster, there shall be 
chargied a stamp duty of 100/. 34 Geo. 
III. c. 14. And in order to his admission 
as a solicitor or attorney in any of the 
neat courts of sessions in Wales, or in 
we counties palatine of Chester, Lancas- 
ter, or Durham, or in any court of record 
in England, holding pleas to the amount 
of 40 shillings, and not in any of the said 
courts in Westminster, there shall be 
charged a stamp duty of 50^ Every at- 
torney, solicitor, notaij, proctor, arent, 
or procurator, practising in any of the 
courts at Westminster, ecclesiastical, ad- 
miralty, or Cinque-port courts, in his 
Majesty's courts in Scotland, the g^reat 
sessions in Wales, the courts in the coun- 
ties Palatine, or any other courts hoUUng 
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pleas to the amount of 40 sbiBings, or 
more, shall take out a certificate annually^ 
upon which there shall be chared, if 
the solicitor, 8cc. reside within the bills 
of mortality, a stamp duty of SL in any 
other part of Great Britain 3t Persons 
practising after the 1st day of November, 
1797, wiUiout obtaining a certificate, shall 
forfeit 50/. and be incapable of auin^ for 
any fees. An attomej^ shall not be electa 
ed into any office against his will, such 
as constable, overseer of the poor, or 
church waiden, or any office within a bo- 
rough : but his privilege will not exempt 
him from serving in the mUitia, or finding 
a substitute. BUck. Bep. 1123. 

ATTRACTION, a general term, used 
to denote the power or principle by 
which bodies mutually tend towards each 
other, without regarding the cause or ac- 
tion that may be the means of producing 
the effect. 

The philosopher Anaxagoras, who lived 
about 500 years before the Christian zra, 
is generally considered as the first who 
noticed this principle as subsisting be- 
tween the heavenly bodies and the earth, 
which he considered as the centre of their 
motions. The doctrines of Epicurus and 
of Democritus are founded on the same 
opinion. 

Nicholas Copernicus appears to have 
been one of the first amon^ the modems, 
who had just notions of this doctrine. 

After him, Kepler brought it still near- 
er perfection, naving determined that 
bodies tended to the centres of the lai«er 
round bodies of which they formed a 
part, and the smaller celestial bodies to 
the great ones nearest to them, instead 
of to the centre of the universe : he also 
accounted for the general motion of the 
tides on the same principle, by the at- 
traction of the moon ; and expressly calls 
it tdrtut tractmia qtut in luna est; besides 
this, he refuted the old doctrine of the 
schools, <* that some bodies were natural- 
ly ligh^ and for that reason ascended, 
while others were by their nature heavy, 
and so fell to the ground : declaring that 
no bodies whatsoever are absolutely light, 
but only relatively so, and that all matter 
is subjected to the law of g^ntatioo. 

Dr. Gilbert, a physidan at London, was 
the first in this country who adopted the 
doctrine of attraction ; in the year 1600, 
he published a work, entitled " De Mag- 
nete Magneticisque Corfjoribus ;" which 
contains a number of curious thin^; but 
he did not sufficiently distingmsh be- 
tween attraction and magnetism. 

The next after him was Lord Bacon, 
who, though not a convert to the Coper- 
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itlcan system, yet acknowledged wi at- 
tractive power m matter. 

In France, alao, we find Ferinat and Ro- 
berral, mathematicians of great eminence, 
maintainin|^ the same opinion. The lat- 
ter, in particular, made it the fundamental 
principle of his system of physical astro- 
nomy, which he published in 1644, under 
the title of ** Arist. Samii de Mundi Sys- 
tema.*' 

Dr. Hooke, however, was the person 
\rho conceived the mostjust and clear no- 
tions of the dfxrtrine of g^vitation, of any 
before Newton, in his work, called " An 
Attempt to prove the Motion of the 
Earth :" 1674. He observes, that the hy- 
pothesis on wluch he explains the system 
of the world, is in many respects different 
from all others ; and that it is founded on 
the following prindples : 1. That all the 
heavenly bodies have not only an attrac- 
tion or gravitation towards their own cen- 
tres, but that they mutually attract each 
other within the sphere of their activity. 
2. That all bodies which have a simple or 
direct motion continue tomov^ in a right 
line, if some force operating without in- 
cessantly, does not constrain them to de- 
scribe a circle, an ellipse, or some other 
more complicated curve. 3. That attrac- 
tion is so much the more powerful, as the 
attracting bodies are nearer to each other. 
But the precise detennination of the 
laws and limits of the doctrine of attrac- 
tion was reserved for the genhis of New- 
ton : in the year 1666, he first began to 
turn his attention to this subject, when, to 
SToidthe phgue, he had retired irom Lon- 
don into the countiy ; but, on account of 
the incorrectness of the measures of the 
terrestrial meridian, made before this pe- 
riod, he was unable to bring his calcula- 
lions on the subject to perfection at first 
Some years iidPterwards, his attention 
''M again caUed to attraction by a letter 
of Dr. Hooke's ; and Picard having about 
this time measured a degree of the earth, 
m France, with great exactness, he em- 
ployed this measure in his calculations, 
instead of the one he had before used, and 
found, by that means, that the moon is 
f^tiined in he^ orbit by the sole power 
of^vit?,8upposed tobe reciprocally pro- 
portional to the squares of the distances. 
Accor^ng to this law, he also found, 
^»t the line described by bocUes in their 
«J«cent it an ellipse, of which the centre 
ofthe earth occupies one of the foci ; and 
considering afterwards, that the orbits of 
jhe planets arc in like manner ellipses, 
hiringthe centre of the sun in one of their 
'wi, he had the satisfaction to perceive. 



that the solution which he had undertaken 
only from curiosity was applicable to some 
of the most sublime objects in nature. 
These discoveries gave birth to his cele- 
brated work, which has justly immortaliz- 
ed his name, entitled ** Philosophicae Na- 
turalis Principia Ifathematica." 

In generalising these researches, he 
showed that a projectile may describe any 
conic section whatsoever, by virtue of a 
force directed towards its focus, and act« 
ing in proportion to the reciprocal squares 
qS the distances. He also aeveloped the 
various properties of motion in these kinds 
of curves, and determined the necessary 
conditions, so that the section should be 
a circle, an ellipse, or an hyperbola, which 
depend only upon the velocity and pri- 
mitive position of tha body, assigning in 
each case the conic section which the bo- 
dy would describe. 

He also applied these researches to the 
motion of the satellites and comets, show- 
ing that the former move round Uieir pri- 
maries, and the latter round the sun, ac- 
cording to the same law ; and he pointed 
out the means of determining by observa- 
tion the elements of these ellipses. 

He also discovered the gravitation of the 
satellites towards the sun, as well as to- 
wards the planets ; and that the sun gravi- 
tates towards the planets and satellites, as 
well as that these gravitate towards each 
other: and afterwards extending, by ana« 
lo^, this property to all bodies, he esta- 
blished the principle, that every molecule 
of matter attracts every body in proportion 
to its mass, and reciprocally as the square 
of the distance from the body attracted. 

Having ascertained this principle, h& 
from it determined, that the attractive 
force of a body on a point placed without 
it is the same as if the whole masa were 
united at the centre. He also proved, that 
the rotation of the earth upon its axis 
must occasion a flattening of it about the 
poles ; which has since been verified by 
actual measurement: and determined the 
law of the variation of the degrees in dif- 
ferent latitudes, upon the supposition that 
the matter of the earth washomogeneousw 

But, with the exception of what con. 
cerns the elliptical motions of the planets 
and comets, and the attractions of the 
heavenly bodies, these discoveries were 
not wholly completed by Newton. His 
theory of the figures of the planets is 
limited by the supposition of their homo- 
geneity ; and his solution of the problem 
of the precession of the equinoxes is de- 
fective in several respects. He has per- 
fectly established the principle which he 
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had diBCOvered; but left the complete 
development of its consequences to the 
geometers that should succeed him. 

The profound analysis also, of which he 
was the inventor, had not been sufficient- 
ly perfected, to enable him to give com- 
plete solutions to all the difficult problems 
which arise, in considering the theory of 
the system of the world ; so that he was 
oftentimes obliged to give only imperfect 
slcetches or approximations, and leave 
them to be verified by a more rigorous 
calculation. 

Attraction may be divided, with respect 
to the law it observes, into two kinds ; 1. 
That which extends to sensible distances ,* 
such is the attraction of gravity, of which 
we have been treating, which is found in 
air bodies, and the attraction of magne- 
tism and of electricity found in some par- 
ticular bodies : 2. That which extends to 
very small or insensible distances. 

The attractions belonging to the first 
class must be as numerous as there are 
bodies situated at sensible distances. It 
has been proved that their intensity varies 
with the mass and the distance of the at- 
tracting bodies ; it increases with the mass 
of those bodies, but diminishes as the dis- 
tlance between them increases. The rate 
of variation has been demonstrated to be 
inversely as the square of the distance, in 
all cases of attraction belonging to the 
first class. 

The nature of the attraction of gravity 
has been already discussed. It is, as far 
as'the experience of roan can extend, uni- 
versal in all matter. The attractions of 
magnetism and of electricity are partial, 
being confined to certain sets of bodies, 
while the rest of matter is destitute of 
them : for it is well known that all bodies 
are not electric, and that scarcely any 
bodies are magnetic, except iron, cobalt, 
nickel, and chromium ; and there is good 
reason to suspect that the magnetism of 
the three latter substances is caused by 
their containing some iron united to them. 

The intensity of these three attractions 
increases as the mass of the attracting bo- 
dies, and diminishes as the square of the 
distance. 

The first extends to the greatest dis- 
tance at which bodies are known to be se- 
parated from each other. How far elec- 
tricity extends has not been ascertained ; 
but magnetism extends at least so far as 
the semidiameter of the earth. All bodies 
possess gravity ; but it has been suppos- 
ed that the other two attractions are con- 
fined to two or three subtile fluids, which 
constitute a part of all those bodies that 



exhibit the attractions of magnetism or ol 
electricity. 

If we compare the different bodies act- 
ed on by gravitation, we shall find that 
the absolute force of their gravitation is 
in all cases the same, provided their dis- 
tances from each other, and their nnass, 
be the same ; but this is by no means the 
case with electrical and magnetic bodies : 
in them, the forces by which they are at- 
tracted towards each other are exceed- 
ingly various, even when the mass and 
the distance are the same. Sometimes 
these forces disappear ^almost entirely ; 
at other times they are exceedingly in- 
tense. 

Gravity, therefore, is a force inherent 
in bodies ; electricity and magnetism not 
ao ; a circumstance which renders the 
opinion of their depending on peculiar 
fluids extremely probable. If we com- 
pare the absolute force of these three 
powers with each other, it would appear 
that the intensity of the two last, erery 
thing else being equal, is greater than 
that of the first ; but their relative inten- 
sity cannot be compared, and is therefore 
unknown. Hence it follows that these 
different attractions, though they foUow 
the same laws of variation, are not the 
same in kind. 

The attractions between bodies at in. 
sensible distances have been distinguish- 
ed by the name of affinity, while the term 
attraction has been more commonly con- 
fined to cases of sensible distance. 

Affinity may be considered as operat- 
ing on homogeneous ot heterogeneous 
substances. Homogeneous affinity urges 
substances of the same nature together, 
as iron to iron, soda to soda. Hetero- 
geneous affinity draws substances of dif- 
ferent natures mto union, as acid and al- 
kalies. 

Homogeneous affinity is usually deno- 
minated cohesion, and sometimes adhe- 
sion, when the surfaces of bodies are on- 
ly referred to ; it is nearly universal ; as 
far as is known, caloric and light alone are 
destitute of it. 

Heterogeneous affinity is the cause of 
the formation of compound substances ; 
thus muriatic acid unites with soda, and 
forms sea-salt ; and sea-salt in saturated 
solution is united into masses by homoge- 
neous affinity. Heterogeneous affinity is 
universal as far as is known ; that is to 
say, tliere is no substance which is not 
attracted by some other substance. It is 
generally taken for granted, that every 
substance has more or less affinity for all 
others, though it is certainly assuming 
more than even analogy can warrant, and 
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is a point whi^h we have no means of as- 
certaining. 

Affinitj, like senmble attraction, varies 
with the mass and the distance of the at- 
tractingp bodies. That cohesion varies with 
the mass cannot indeed be ascertained, 
because we have no means of varying the 
mass, without, at the same time, altering 
the distance. But in cases of the adhesion 
of the surfaces of homogeneous bodies, 
which is undoubtedly an instance of ho- 
mogeneous affinity, itnas been demonstra- 
ted, that the force of adhesion increases 
with the surface, which, in some respect, 
is the same as with the mass. 

That heterogeneous affinity increases 
with the mass has been observed long ago, 
in particular instances, and has been 
lately demonstrated by Berthollet to take 
place in every case. Thus, a given por- 
tion of water is retained more obstinately 
by a large quantity of sulphuric acid, than 
by a small quantity. Oxygen is more ea- 
sily abstracted from oxides which are ox- 
ydised to a maximum, than from those 
which are oxyded to a minimum. Lime 
only takes off the greatest part of the car- 
bonic acid from potash, which still retains 
a portion of it ; and sulphuric acid does 
not totally displace phosphoric acid from 
the lime united to it in phosphate of 
lime ; a part of it remains undisturbed. In 
these, and many other cases, a small por* 
tion of one substance is retained by a given 
quantity of another more strongly than a 
large portion ; and Berthollet has shewn, 
that in all cases a large quantity of one 
substance is capable of abstracting a por- 
tion of another from a small portion of a 
third, how weak soever the affinity be- 
tween the first and second is, and how 
strong soever that between the second 
and third. 

That the force of affinity increases as 
the distance diminishes, and the contrary, 
is obvious; for. it becomes insensible, 
whenever the distance is sensible, and, on 
the other hand, it becomes exceedingly 
great, when the distance is exceedingly 
diminished. But the particular rate which 
this variation follows is still unkiiown; 
some have supposed the rate to be the 
same as that of sensible attraction, and 
that its intensity varies inverselv, as the 
square of the distance ; no sumcent ar- 
gument has ever beenadvanced, to prove 
this law to be incompatible with the phe- 
nomena of affinity; but, on the other 
hand, no proof has ever appeared in sup- 
port of this opinion. 

Affinity agrees with sensible attraction 
in every determinable point : like sensible 



attraction, it increases with the vmm, and 
diminishes as the distance augments ; 
consequently, it is just to conclude, that 
attraction, wliether it be sensible or in- 
sensible, is, in all cases, the same kind of 
force, and regulated precisely by the 
same general laws. 

The forces of affinity^ though the same 
in kind, and possessing the same rate of 
variation with regard to distances, and 
also in respect to the mass, are vastly 
more numerous than those of sensible at- 
traction ; for, instead of three, they amount 
to as lyany as there are heterogeneous 
bodies. But even when the distance and 
the mass are the same, as far as can be 
judged, the affinity of two bodies for the 
thii^d is not the same. Tlius barytes has 
a stronger affinity for sulphuric acid than 
potash has ; for, on equal portions of theni 
being mixed with a small quantity of the 
acid, the barytes seizes a much larger 
proportion of the acid than the potash 
does. The difference of intensity ex- 
tends to all substances, for there are 
scarcely any two bodies, whose particles 
have precisely the same affinity for a 
third, and scarcely any two bodies, whose 
component parts adhere together witli 
exactly the same force. 

Because these affinities do not vary in 
common circumstances, like magnetism 
and electricity, but are always the same 
when other circumstances are equal, it 
has been argued that they do not, like 
them, depend on peculiar fluids, the 

rintity of which may vary; but that 
y are permanent forces, inherent in 
every part of the attracting bodies. 

But after the extraordinary discoveries 
that have been lately made of the power-* 
ful effects which electricity, as excited by 
the galvanic apparatus, has in chemical 
attractions, and when the great force of 
the affinity of the bases of potash and of 
soda to oxygen have been overcome by it, 
we must hesitate at least in continuing 
the above opinipn, if we do not totally 
reject it, to adopt its reverse, and consi- 
der electric fire, in future, as the great 
agent of elective affinities. , There is no 
reason why electric fire may not be sub- 
ject to the same laws of attraction as other 
substances, and why it may not remain 
united to bodies in a latent or inactive 
state, as well as caloric ; we have already 
shewn, that the mass of any substance 
has a powerful effect on its degpree of 
affinity ; many of the effects of electric 
fire on affinity might be explained by this 
increased power of it, i^hen acting in a 
tnass, or, at farthest, by supposing that its 
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power iAcreafted with itsmait^in a greater 
ratio than that of other aubatancea. 

It haa been Judicioualjr remarked, by a 
respectable chemical writer, that the va- 
riation of intensity. Which forma so re- 
markable a distinction between affinity 
and gravitation, may be onl^ apparent, 
and not real, and may. only anae trom the 
much nearer approach which the parta of 
one substance may be capable of, to those 
of a second, than to those of a third ; 
and that thus it may be that barytes at- 
tracts sulphuric acid with greater inten- 
aity than potash, because the particlea of 
barytes, when they act upon the acid, 
are at a smaller distance from it than the 
particles of the potash; to which we shall 
add, that it is possible that the degree of 
insensible distance to which the parta 
of substances can approach, dependa on 
the quantity of latent electric fire com- 
bined with them, or in other words, on 
the deg^e of their relative attractiona to 
electric fire. 

This conjecture of the agency of elec-. 
trie fire, in elective attractions, has, at 
least, the advantage of the atomic theory, 
which has been advanced to account for 
the same phenomena, that it relates to 
matters whicli we know really exist, and 
which are not j^eyond the bounds of 
liope, indeterminatble by experiment. 
With all due deference to the respectable 
characters who have used the atomic the- 
ory as an universal explainer, we beg 
leave to remind its admirers, that it is to- 
tally inconsistent with the laws of sound 
philosophy, to assume a fact as the basis 
of an argument, which itself has never 
had the shadow of proof to support it, 
and which in its nature is incapable of ex- 
periment. It is idle, in the present re- 
spectable state of science, to talk any 
more of atoms : as well may we ag^n re- 
vive the dreams of the ancients about the 
materia subtilis, or those of Des Cartes, 
relative to vortices, as to reason of the 
shape, form, nature, and properties of 
atoms, which, from their very definition, 
are merely visionaiy, and which, the mo- 
ment we conceive them as having shape, 
lose their essential quality of indivisibili- 
ty ; if the existence of atoms cannot be 
disproved, that is no argument in favour 
of their existence in the way usually sup- 
posed; and the atomic theory has only 
this property, in common with every other 
which lies beyond the reach of our senses. 

Judicial astrology, magic, and many 
other chimeras, cannot be disproved; 
but, at least, since the great law of truth 
has been adopted for philosophy, that no 



aiigQHient was to be admitted in it that 
was not demonatrable b^ experiment, or 
by proof equally aatianctoty, manldnd 
haa ceased to be led totray by them. 

It 18 now high time either to banish the 
atomic theory into the same regions of 
oblivion aa the others abovementioned, 
or to prove Uie existence of the atoms on 
which it ia founded ; but aa thia is in its 
nature an impossibility, it ia to be hoped 
that the time is not far distant when phi- 
losc^hers will cease to confound imagina- 
ry beings with real existences, and when 
all that has been written of atooia will be 
in no more esteem than the volumi- 
noua treatises de Pygmies et Salaman- 
dris, which are to be found among the 
folios of some of our great academical 
libraries. 

It is true, that the atomic theory ac- 
counta plausibly for many things we 
otherwise must be content to own are yet 
beyond our knowledge : this may be a 
convenience to those who wish to impose 
on the ignorant ; but all true lovers of 
science will despise so paltry a resource, 
especially When so much is now known, 
that we need no longper blush to own 
those points which are still involved in 
obscurity, and shew the boundaries, on 
the map of science, between the regions 
of knowledge and the terra incognita of 
visionary theoiy. 

In the above respect of accounting for 
matters unknown, the ideal system of 
Bishop Berkley is equally powerful as, if 
not superior to,, the atomic theory, and 
has the advantage over it of turning our 
thoughts incessantly to the Almighty Au- 
thor of all things ; for which reason, if 
we must have recourse to improved theo- 
ries, Berkley's very much deserye the 
preference. 

As to the more minute nature of bo- 
dies, we know that all mineral substances 
are resolvable into small laminx or spi- 
cula, of determinate shapes, which, by 
their multifarious combinations, produce 
the variously formed crystals, which all mi- 
neral bodies may be resolved into by art, 
which most may be made to exhibit by 
skilful dissection, and which so many 
shew naturally. Vegetable substances are 
resfolvable into small fibres, as are like- 
wise animal substances for the most part; 
and from the laws of sound philosophy, 
we must consider the laminx or spi- 
cula, which form the basis of crystalliza. 
tion, as the primary parts of mineral 
bodies, and fibres as those of organized 
bodies, until something fvirther can be 
proved on the subject. These primary 
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litets 6f bodies adhere tojgf ether, it«8mo«t 
probable* bjr the attraction of cohesion, 
(as do also their combinations into ciys- 
tala and other forms,) modified in some 
degree by that attraction caused by elec- 
tric fire. 

The attraction which takes place among 
substances in solution is not so easily 
comprehended, as we know nothing as 
yet of the exact state in which a sub- 
stance capable of solidity exists, when 
dissolved in a fluid. In our present state 
of knowledge, we can only consider it as 
a fluid itself, capable of reassuming a so- 
lid form in certain circumstances. 

The attraction which takes place be- 
tween bodies in a state of vapour is simi- 
lar to that in a fluid state ; their precise 
and minute state in that condition is un- 
known ; but the combinations which en- 
sue from the attractions of many^ in both 
states, are familiar to all chemists, and 
from them have proceeded many of the 
most useful substanees which we possess. 
It is very fortunate for us, however, that 
if the knowledge of the minute and pri- 
mary state of bodies is, as it were, con- 
cealed from our view by an impenetrable 
vei],4t is not of any very ^eat importance 
to us, as the effects which bodies pro- 
duce on each other can be known to us 
without it, and it is this latter species of 
knowledge that aflbrds us the dominion 
over nature, supplies our wants, andforms 
the basis of worldly happiness. 

The characteristic marks of affinity 
maybe reduced to the three following : 

1. It acts only at insensible distances, 
and of course affects only the minute 
parts of bodies. 

2. This force is always the same in the 
same substances ; but is different in differ- 
ent substances. 

3. This difference is considerably mo- 
dified by the mass. Thus, though A has 
a {greater affinity for C than B has, if the 
mass of B be considerably increased, 
while that of A remains unchanged, B 
becomes capable of taking a part of C 
from A. 

ATTRIBUTES, in logic, are the predi- 
cates of any subject, or what may be af- 
firmed or denied of any thing. 

Attbibutxs, in painting and sculpture, 
are symbols added to several figures, to 
intimate their particular office and cha- 
racter. 

Thus, the eagle is an attribute of Jupi- 
ter; a peacock, of Juno; a caduce, of 
Mercuiy ; a club, of Hercules ; and a palm, 
of Victory. 

ATTRITION, the rubbing or striking 
VOL. II. 



of bodies one ^^ainst another, so as to 
throw off" some of their superficial parti- 
cles. 

The grinding or polishing of bodies is 
performed by attrition, the effects of 
which are, heat, light, fire, and electricity. 

Attbitiow, is also often used for the 
friction of such simple bodies, as do not 
wear from rubbing against one another, 
but whose fluids are, bv that motion, sub- 
jected to some particular determination ; 
as the various sensations of hunger, pain, 
and pleasure, are said to be occasioned by 
the attrition of the organs formed for 
such impresssions. 

AVALANCHES,A name g^ven in Swis- 
seriand and Savoy, to those prodigious 
masses of snow which are precipitated, 
with a noise like thunder, and in large 
torrents, from the mountains, and which 
destroy every thing in their course, and 
have sometimes overwhelmed even whole 
villages. In 1719, an avahmche from a 
neighbouring glacier overspread the 
greater part of the houses and baths at 
Leuk, and destroyed a considerable num- 
ber of inhabitants. The best preserva- 
tive against their effects being the fo- 
rests, with which the Alps abound, there 
is scarcely a villaj^ situated at the foot of 
a mountain that is not sheltered l^ trees, 
which the inhabitants preserve with un- 
common reverence. Thus, what consti« 
tutes one of the principal beauties of the 
country, affords also security to the peo- 
ple. 

AVAST, in the sea hinguage, a term 
requiring to stop, to hold, or to stay. 

AUBLETIA, in botany, so named from 
M. Aublet, the author of the history of 
plants in Guiana, a genus of the Polyan- 
dria Monog^nia class and order. Essen- 
tial character : calyx five-leaved ; corolla 
five-petalled ; capsule many celled, echi- 
nate, with many seeds in each cell. There 
are four species, natives of Guiana. 

AUCTIONS, and AucTiMrxsms, every 
person exercising the trade of an auc- 
tioneer, within the bills of mortality, shall 
gay 20«. for a licence ; and without the 
ills of mortality 5«; Auctions and auc- 
tioneers are regulated by several statutes 
during the present reign. A bidder at 
an auction, under the usual conditions 
that the highest bidder shall be the pur- 
chaser, may retract bis bidding any time 
before the hammer is down. 

AUCUBA, a genus of the Monoecia 

Tetrandria. Essential character.* male 

four-toothed; coroUa four-petalled ; ber- 

, ry one-seeded ; female nectary none ; nut 
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^e-eetled. One species, a large tiee of 
Japan. 

AUDIENCE, is the name of a court of 
justice, established in the West Indies by 
the Spaniards* answering in effect to the 
parliaments of France. 

These courts take in several provinces, 
called also audiences, from the n^mes of 
the tribunal to which they belong. 

AuBisircB, is also the name of an ec*^ 
clesiastical court held by the archbishop 
of Canterbury, wherein differences upon 
elections, conseerationst, institutions, mar- 
riages, &c. are heard. 

AUDITORY nerver, in anatomy, a pair 
of nerves arising from the medulla oblon- 
gata, with two trunks, the one of which 
IS called XY^eporHo dura, hard portion ; the 
other portio molHaj or soft portion. See 

AlfATOMT. 

AVENA, in botany, oai-^^txtts, class 
Triandria Digynia ; natural order, Grami- 
na. Generic character; calyx, glume 
generally many-flowered, two-valved, 
loosely collecting the flowers; valves 
lanceolate, acute, ventricose, loose, large, 
awnless ; corolla two-valved ; lower vanre 
' harder than the calyx ; the size of the 
. ealyx roundish, ventricose, acuminate at 
both ends, emitting from the back an awn 
spirally twisted, reflex; nectary two-leav- 
ed; leaflets lanceolate, gibbous at the 
base ; stamina filaments three, capillary ; 
anthers oblong forked; pistil germ db^ 
tuse ; styles two, reflex, hury ; stigma 
simple ; pericarp none ; corolla most firm- 
ly closed, grows to the seed, and dees not 
gape ; seed one, slender, oblong, acumi- 
nate at both ends, marked with a longitu- 
dinal furrow. There are many species, 
of which we notice A. sativa, cultivated 
oat. Of this there are four varieties, the 
white, black, browA, or red, and the blue 
oat; panicled ; calyxes two-seeded ; seeds 
very smooth, one-awned; annual; culm 
or straw upwards of two feet high ; pani- 
cle various indifferent varieties, butal- 
ways loose and pendulous ; the two 
glumes or chaffs of the caljrx are marked 
with lines, pointed atthe end, longer than 
the flower and unequal ; there are usually 
two flowers, and seeds in eadi calyx; 
they are alternate, conical ; the smaller 
one is awnless ; the larger puts forth a 
strong, two coloured, bent awn, irom the 
middfe of the back.« No botanist has 
been able to ascertain satisfactorily the 
native place of growth of this, or indeed 
of any other sort of grain now commonly 
cultivated in Europe. The varieties men- 
tioned above have been long known, and 
tfklienhaffe been introduced, aathe Po- 



land, Hie ^riesland or Botch, and'the 9t« 
berian or Tartarian oat. The blue oat is 
probably what is called Scotch greys. The 
white sort is most common about London, 
and those countries where the inhabitants 
live much upon oat-cakes, as it makes the 
whitest meal. The black is more culti- 
vated in the northern parts of England, 
as it is esteemed a hearty food for horses. 
The red oat is mach cultivated in Derby- 
shire, Staffordshire, and Cheshire ; it is a 
very hardy sort, and gives a good increase. 
The straw is of a brownisn red colour^ 
very heavy, and esteemed better food for 
horses than either of the former sorts. In 
Lincolnshire they clutivate the sort called 
the Scotch greys. The Poland oat has a 
short plump grainy but the thickness of 
the Aan seems to have brought it into dis- 
repute among formers. Add to this, the 
straw is very short It was sown by Mr. 
Lisle in 1709. Friesland or Dutch oat 
affords more straw, and is thinner skin- 
ned, and the gnunr mostly double. A 
white oat, called the potatoe oat in Cum- 
berland, where it was lately diaeoyered, 
promises, from the siae of the grain and 
^e length of the straw, to be the most 
valuable we possess ; it is now very gene- 
rally bought for sowing. The oat is a verjr 
profitable grain, and a great improvement 
to many estates in the north of England, 
Scotland, and Wales; for it will thnve is 
cold barren soils, which will produce no 
other sort of grain ; it will also thrive on 
the hottest land; in short, there is no soil 
too rich or too poor, too hot or too cold, 
fi^r it ; and in wet harvests, when^ other 
grain is spoiled, this will receive little or 
no damase. The meal of this gndn make* 
a tolerably good bread, and is the com- 
mon food of the country people in the 
north. It is also esteemed for pottage 
and other messes, and in some places they 
make beer with it. The best time for 
sowing oats is in February or March, ac- 
cording as the season is eariy tar late. 
Thebfiick and red oats maybe sown a 
month earlier than the white, because 
they are hardier. The advantage of earl|r 
sowing is proved by experiment. White 
oats sown the last week in May, have pro- 
duced seven quarters the acre , and in 
Hertfordshire they 60 not sow tiiem till 
after they have done sowing barley, which 
is found to be a good practice, this oat 
being more tender than the others. Mr. 
Manmall mentions the blowing of the sal- 
low as a direction for the sowing of this 
grain. He says, '< most people aflow four 
bushels of oats to an acre,' but I am con- 
vinced that three bushela are mote tha» 
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enough; the nsual produce is ai[)out25 
bushels to an acre, though I have some- 
times known more than 30." But 40 
bushels and more are certainly no unusual 
crop. The American species are 9 in 
number, according to Muhlenberg. 

AVERAGB, in commerce, signifies the 
accidents and mbfortunes which happen 
to ships and their cargoes, from the time 
of their loading and sailing to their return 
and unloading ; and is divided into three 
kinds : 1. The aimple or particular aver- 
age, which consists in the extraordinary 
expenses incurred for the ship alone, or 
for the merchandizes alone. Such is, the 
loss of anchors, masts, and rigging, occa- 
sioned by the common accidents at sea ; 
the damages which happened to mer- 
chandize by storm, price, shipwreck, 
wet, or rotting ; all which must be borne 
and paid by the thing which suffered the 
damage. 3. The large and common aver- 
age, being those expenses incurred, and 
diimages sustained, tar the common good 
«iid security both of the merchandizes 
and vessels, consequently tol>e borne by 
the ship and cargo, and to be regulated 
upon the whole . Of this number are the 
goods or money given for the ransom 
of the ship and carso, things thrown 
over-board for the safety of the ship, the 
expenses of unlading for entering into a 
liver or harbour, and the provisions and 
hire of the sailors when the ahip is put 
under an embargo. 3. The small aver- 
ages, which are the expenses for towing 
and piloting the ship out, off, or into 
harbours, creeks, or rivers, one-third of 
which must be charged to the ship, and 
two-thirds to the cargo. 

Averag^e is more particularly used for a 
certsiin contribution that merchants make 
pToportionably towards their losses. It 
also signifies a smi^l dnt}^ which those 
merchants who send goods in another 
man's ship pay to the master for his care 
of them, over and above the freight 
Hence it is expressed in thel^lls of lading, 
paying so much freight for the said goods, 
with primage and average accustomed. 

A VEBRHOA, in botany, a genus of the 
Decandria Pentagynia «class of plants, 
whose flower consists of five lanceolated 
petals; the fruit is an apple -of a turbinated 
and obtuse pentagonal figure, containing 
five cells, wherein are disposed angular 
seeds, separated by membranes. There 
are two species, trees, natives only of 
India, and other warm parts of A^ia ; 
singular for the fruit growing frequently 
on the trunk itself, below the leaves. 
The flower resembles that of the gerani- 
um ; bat the fruit is totally different : it 
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is a poms, five-eeUed,'and containing «i»^ 
ny seeds. The A. bilimbi is described as 
a beautiful tree, with green flesh fruit, 
filled with a grateful acid juice : the sub- 
stance and seeds not unlike those or a cu- 
cumber : it grows from top to bottom, at 
all the knots and branches. A syrup is 
made of tlie juice, and a conserve of the 
flowers. 

AYES, iirde, the name of the second 
class of animals, according to the Linnaean 
system. They have been described as 
animals, having a body covered with fea- 
thers and down; iaws protracted and 
naked; two wings, formed tor flight; and 
two feet They are aerial, vocal, swift, 
and light, and destitute of external ears, 
lips, teeth, scrotum, womb, bladder, epi- 

SlottiS) corpus callosum and its arch, and 
iaphragm. The feathers are disposed 
over each other in the form of a quincunx, 
intermixed with down, distinct from the 
quill and tail feathers, convex above, con- 
cave beneath^ narrower on the outside^ 
lax at the fore-end, hollow «nd horny at 
the bade, with a central pith, and furnish- 
ed on each side the elongated shaft with 
parallel, approximate, distmct, and flat 
laminae, oompnsing the vane ; they vaiy 
in colour, according to age, sex, season, 
<n climate, except the quill and tail lea- 
thers, which are more constant, and chief- 
ly characteristic. The eggs are various 
in number, size, and colour, but always 
covered with calcareous shell, deposited 
in an artificial nest, and hatched by the 
genial warmth of the parent. The body 
IS oval, terminated by a heart-shaped 
rump, and furnished all over with aerial 
receptacles,communicating with the lungs 
or throat, necessary for flight or song, 
and which may be filled orea^)tied at 
pleasure ; the rump has two glands, se- 
creting an unctuous fluid, which is press- 
ed out by the bill, to anoint the discom- 
posed parts of the feathers; the bill is 
homy, extending from the head, either 
hooked at the end for tearing the prey, 
or slender for searching in the mire, or 
flat and broad for gobbling; and is used 
for building nests^ feeding the youngs 
climbing, or as an instrument of ofience 
and defence ; eyes lateral, furnished with 
orbits, and nictitant membrane; ears trun- 
cate, without auricles; wings compressed, 
consisting of moveable joints, and cover- 
ed with quills and feathers ; legs placed 
usually near the centre of gravity, with 
toes and claws of various shapes: tail 
serving as Uie rudder or director of the 
body ; they are mostly monosfanious, or 
live in single pairs, and migrate into mild- 
er climates, upon defect of food or 
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n^rmth, and a few become torpid in win- 
tel". The generic characters are taken 
from the bill, tongue, nostrils, cerac, carun- 
cles, and other naked parts. See Plate I. 
Aves 

Fig 1. a. Spurious or bastard wings : 
b. lesser coverts of the wings, which are 
small feathers that lie in several rows on 
the bones of the wings ; c. greater wing 
coverts or feathers, that lie immediately 
over the quill feathers; d. scapulars, 
which take their rise from the shoulders, 
and cover the sides of the back; e. pri- 
mary quill-fcathers, that rise from the 
first bone ; / secondary quill-feathers, or 
those that rise from the second bone ; ff. 
tertials, which likewise take their rise 
from the second bone, forming a con- 
tinuation of the secondaries, and seem to 
do the same with the Scapulars that lie 
over them ; these feathers are so long in 
some of the scolopax and tringa genera, 
that, when the bird is flying, they give it 
the appearance of having ujur wings ; h. 
rump; f. tail-coverts ; A?, tail-feathers ; L 
shoulders ; m. crown ; n. front ; o. hind- 
head ; p, nape : q, chin ; r. throat ; «. 
scrag or neck above ; t, interscapular re- 
gion ; u. vent 

Fig:. 2. a. Upper-mandible ; b. lower 
mandible; c. a tooth-like process; d. 
frontlet; e. front; / crown; ^. hind- 
head; A. nape; t. lores; A?, temples; /. 
cheeks ; m, chin ; n. bristles at the base 
of the bill 

I* Fig. 3. a, A bill with the upper man- 
dible hooked at the point, and I'umished 
with a tooth -like process ; b. the cere or 
naked skin which covers the base of the 
bill, and in which are placed the nostrils ; 
«. orbits, or skin, which surrounds the 
eye : it is generally bare, but particularly 
in the parrot and heron. 

Fig. 4. A flat bill, pectinate at the edges, 
and furnished at the tip with a claw or 
nail. 

Fig. 5. A foot formed for perching, 
having three toes before and one behind. 

Fig. 6. A walking foot, having a spur 
on the heel. 

Fig. 7. A climbing foot, having two 
toes before and two behind. 

Fig. 8. A palmate or webbed foot. 

Fig. 9. A semi-palmate or half-webbed 
foot. 

Fig. 10. A pinnate or finned foot. 

Fig. 11. A lobate foot. 

There are six orders of birds, each of 
which contains several genera, that will 
be noticed in their proper places. The 
orders are, 

1. Accipitres or rapacious kind. 

2. Picae or pye kind. 



3. Anseres or duck kind. 

4. Grallx or crane kind. 

5. Gallinx or poultry kind. 

6. Passeres or sparrow kind. 

We may observe, with regard to this 
class of animals, the admirable contri- 
vances, throughout the whole of their 
structure, for promoting their buoyancy 
in air, for enabling them to move with 
celerity, and for directing their course. 
Their covering is of the lightest kind ; 
yet the down with which they are sup- 
plied under their feathers is the warmest 
that could be devised; for, in conse- 
quence of the air entangled as it were in 
its interstices, it is one of the slowest 
conductors of heat. The outer feathers, 
by their slanting disposition, and their 
natural oiliness, form a complete shelter 
to the body from wet ; and the hollow 
structure of the wing feathers, by increas- 
ing their bulk without increasing their 
weight, renders them more buoyant in 
the air. 

The whole form of the body is adapted 
to its flying with ease and cele'rity ; the 
small head and sharp bill for diminishing 
the resistance of the air ; the greater 
muscular strength, as well as an expan- 
sion of the. wings, for impelling its body 
forward with celerity ; and the broad fea- 
thers of the tail, moveable in almost every 
direction, for steering its course, like the 
rudder of a ship. 

The disposition of the lungs along the 
back-bone, and their communications 
with the cells in the bones of the wing^, 
thighs, and breast, by admitting air in al- 
most every p^rt of the body, increases 
the buoyancy of the whole, and enables 
the bird to e^ist longer without breath- 
ing, which muipt be in a great measure 
impeded, if nol suspended, during some 
ofits rapid flights. 

It has been observed, that the brilliancy 
of the plumage in the feathered tribe is 
only to be looked for in the warmer re- 
gions of Asia, Africa, and America. This 
remark is, as a general one, perfectly cor- 
rect; but whoever has seen the beautifiil 
king-fisher dart along the shaded brook,, 
caimot allow that our own country has 
nothing to boast in the brilliancy of its 
birds. The" crimson crown of the wood- 
pecker, the beautiful bars of black, blue, 
and white, on the greater wing-coverts of 
the blue-jay, and the elegant plumage of 
the pheasant, as well as the extreme 
beauty of the flicker, or gold winged 
wood-pecker, and the waxen chatterer, 
or cedar-bird, the cerulian tints of the 
blue-bird, and splendours of the ruby- 
throated humming-bird^ prove that n'a- 



Digitized by VjOOQ IC 



AUG 



AVI 



ture has not confined her works of ele- 
gance to regions within the tropics. 

The whole class of birds differs essen- 
tially from all other animals in internal 
structure, as well as in external form and 
appearance ; and every point of difference, 
when accurately exammed, is evidently 
adapted to their peculiar habits. These 
will be noticed under the several orders 
and genera. To give but a single instance 
in this place : the accipitres have sight so 
piercing, that frequently, when so high as 
to be out of human ken, they can descry 
their prey upon the ground, and their 
flight is so rapid, that they can dart upon 
it with the celerity of a meteor. Their 
prey yaries according to their strength 
and rapacity, from tlie lamb or kid, which 
tlie vulture bears away in his talons, to 
the smaller birds and mice, on which the 
hawk and owl tribes feast. To prevent 
the depredation that these would other- 
wise commit, nature has ordained that 
this tribe of birds should be the least pro- 
lific ; few of them lay more than two 
eggs. 

AUGEA, in botany, a genus of the De- 
candria Monogynia class and order. Ca- 
lyx five-parted : corolla ov. nectaiy ten- 
toothed ; capsule ten-celled. One species, 
a native of the Cape. 

AUGITE, a mineral of the Chrysolite 
family, found in basalt, sometimes in 
grains, but most conmionly in crystals, 
mostly small and complete. Colour black- 
ish green, sometimes passing into leek 
green, and rarely to liver brown. Spe- 
cif c gravity 3.2S5 to 3.47i Before the blowr 
pipe it is with difficulty converted into 
a black enamel : the constituent parts 
are 

Silica 52.00 

Lime 13.20 

Alumina 3.33 

Magnesia .... 10.00 
Oxide of iron . . .14.66 
manganese 2.00 



Loss 



95.19 
4.81 



^0.00 



U is found very abundantly in Bohemia, 
Transylvania, Hungary, Scotland, as at 
Arthur's Seat, near Edinburgh, and re- 
markably fine in the island of Ruma, one 
of the Hebrides, and equall;^ beautiful at 
Arendal, in Norway. Augite is distin- 
guished from olivino by its darker co- 
lours, different crystallization, greater 
bardnesfly and specific gravity It used 



to be considered as a product of fire ; biifc 
the circumstance of its occurring wrap^ 
ped up, and imbedded, in lava, demon- 
strates that it is one of the constituent 
parts of the mother-stone, which has es- 
caped fusion. 

AUGMENT, in grammar, an accident 
of certain tenses of Greek verbs, being 
either the prefixing of a syllable, or an 
increase or the quantity of the initial 
vowels. 

Of these there are two kinds, the aug* 
menhan temportUe, or of a letter, when a 
short vowel is changed into a long one, 
or a diphthong into another lonp^erone ; 
and augmentum syllabicum^ or of a sylla^ 
ble, when a syllable is added at the be- 
ginning of the word. 

AUGMENTATION, was the name of 
a court erected 27 Hen. VUl. so called, 
from the augmentation of the revenues of 
the crown by the suppression of religi- 
ous houses ; and the office still remains, 
wherein there are many curious records, 
though the court has been dissolved long 
since, 

AusMBiTTATioN, lu heraldry, are addi- 
tional charges to acoat-armour, frequently 
g^ven as particular marks of honour, 
and generally borne either on the es- 
cutcheon or a canton ; as have all the ba- 
ronets of England, who have borne the 
arms of the province of Ulster, in Ire* 
land. 

AuoxxHTATiox, lu music, a term con- 
fined to the language of fug^sts, and is 
the doubling the value of the notes of 
the subject of a fugue or canon : or, the 
giving the intervals of tlie subject in notes 
of twice the original length. 

AUGRE, or AwoBK, an instrument used 
by carpenters and joiners to bore, large 
round holes, and consisting of a wooden 
handle and an iron blade, terminated at 
bottom with a steel bit. 

AVIAbY, a place set apart for feeding 
and propagating birds. It should be so 
large as to give the birds some freedom of 
flight ; and turfed, to avoid the appear- 
ance of foulness on the floor. 

AVICENA, Ebu Sika, in biography, 
has been accounted the prince of Ara- 
bian philosophers and physicians. He 
was bom at Assena, near Bokhara, in 978 ; 
and died at Hamadan in 1036, being 5S 
years of age. 

The first years of Avicena were em- 
ployed in the study of the Belles Lettres, 
and the Koran, and at ten years of age he 
was perfect master of the hidden senses 
of that book. Then applying to the stu- 
dy of logic, philosophy, and mathematics, 
he quickly made a rapid progress. After 
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itudyinff under a mister the firtt princi* 
plet of logic, and the first five or six pro- 
positions of Euclid's elements, he became 
disgusted with the slow manner of the 
schools, applied himself alone, and soon 
accompliriied all the rest by the help of 
the commentators only. 

Possessed with an extreme avidity to 
be acquunted with all the sciences, he 
studied metUcine also. Persuaded that 
this art consists as much in practice as in 
theory, he sought all opportunities of see- 
ing the sick ; and afterwards confessed, 
that he had learned more from such ex- 
perience than from all the books he had 
read. Being now in his sixteenth year, 
and already celebrated for being the light 
of his ag^, he determined to resume nis 
studies of philosophy, which medicine, 
&c. had made him for some time neglect : 
and he spent a ^rear and a half in this 
painful labour, without ever sleeping all 
this time a whole night together. At the 
age of 21, he conceived the bold design 
of incorporating in one work all the ob- 
jects of human knowledge ; and he car- 
ried it into execution in an Encyclopedia 
of 20 volumes, to which he gave the title 
of the " Utility of Utilities." 

Many Wonderful stories are related of 
his skill in medicine, and the cures which 
he performed. Several princes had been 
taken dangerously ill, and Avicena was 
the only one that could know their ail- 
ments, and cure them. His reputation in- 
<;reased daily, and all the pnnces of the 
East desired to retain him in their families^ 
and in fact he passed through several of 
them. But the irregularities of his con- 
duct sometimes lost him their favour, and 
threw him into great distresses. His ex- 
cesses in pleasures, and his infirmities, 
made a poet say, who wrote his epitaph, 
that the profound study of philosophy had 
not taught him good morals, nor tnat of 
medicine the art of preserving his own 
health. 

After his death, however, he enjoyed 
so great a reputation, that, till the 12th 
century, he was preferred for the study 
of philosophy and medicine to all his 
predecessors. Even in Europe, his works, 
which were very numerous, were the 
only writings in vog^e in the schools. 

AVICENNIA, in botany, so named in 
honour of a celebrated oriental physician, 
who fiourished in the eleventh centuiy at 
Ispahan, a genus of the Didynamia Angpi- 
ospermia class and order. Essential cha- 
racter: calyx fite-parted; corolla two- 
lipped, the upper lip square ; capsule co- 
riaceous, rhomboid, one-seeded. There 
are three species, natives of the East and 



West Indies. A. tomentosi, a tree, agrees 
mostly with the mang^ve, rising about 
15 feet ; its trunk is not so larg^, having 
a smooth, whitish green bark, and from 
the stem are twigs propagating the tree 
like that : the branches at top are jointed 
towards their ends, where the leaves 
come out opposite, on very small petioles, 
two inches and a half long, and about 
an inch broad : the flowers are many, at 
the top of the branches, white and tetra. 
petalous. It is found on the north and 
south sides of Jamaica, growing in low 
moist g^und. A. nitidagprows forty feet 
high, a native of Martinico : the creeping 
roots throw up abundance of suckers. A 
resinifera produces a green coloared 
gum, so much esteemed by the natives of 
New Zealand, and which is very hot in the 
mouth. V 

AVIGNON berry, taken from the rham- 
nus infectoriu^ and used in France by 
dyers for making a yellow colour. They 
are gathered unripe, bruised, and boilei 
in water, mixed with the ashes of vine 
stalks, to give a body, and then strained 
throuffh linen. The colour is chiefly used 
for silk, but it will not well bear the heal 
of the sun. The plant grows, as its name 
imports, in the neighbourhood of A vi|^- 
non. 

AULA rej^, was a court established by 
William the Conqueror in his own halt 
It was composed of the king's great offi- 
cers of state resident in his pakce, who 
usually attended on his person, and fol- 
lowed him in alibis progresses and expe- 
ditions; which being found inconvenient 
and burthensome, it was enacted, by the 
great charter, c. 11, that common pleas 
shall no longer follow the king^s court, 
but shall be holden in some cerUdn place, 
which certain place was established in 
Westminster Hall,' where the aula reg^a 
originally sat when the king resided in 
that city, and there it has. ever since con- 
tinued. 3 Black. 3r. 

AULIC, an epithet given to certain offi- 
cers of the empire, who composed a court, 
which decides, without appeal, in all pro- 
cesses entered in it. Thus we say aulic 
council, aulic chamber, aulic counsellor. 
The aulic council is composed of a pre- 
sident, who is a Cathohc ; of a vice-chan- 
cellor, presented by the archbishop of 
Mentz; and of eighteen counsellors, nine 
of whom are Protestants, and nine Catho- 
lics. They are divided into a bench of 
lawyers, and always follow the eroperorV 
court, for whiteh reason they are called 
juBti&um imperatoria, the emperor's justice j 
and aulic council. The auhc court ceases 
at the death of the emperor, whereas the 
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rmperial chamber of Spire it perpetual, 
representing not only the deceased em- 
peron but the whole Germanic body, 
which is reputed never to die. 

AVOIHDUP0IS,or ATBBDUPOisiwjiy*/, 
a sort of weight used in England, the 
pounH whereof is made up of sixteen 
ounces. 

This is the weight for the Urger and 
coarser commodities, such as groceries, 
cheese, wool, lead, &c. Bakers, who live 
not in corporation-towns, are to make 
Aeir bread by avoirdupois weight ; those 
io corporations, hj troy weight. Apothe- 
oaries buy by avoirdupois weight, but sell 
by troy. The avoirdupois ounce is less 
than the troy ounce, in the proportion 
of 700 to 768 ; but the avoirdupois pound 
is greater than the troy pound, m the 
proportion of 700 to 576, or as 17 to 14 
nearly :lbr 

1 lb. avoirdupois ass 7000^rain« troy. 

12ft. troy . . =5760 . . do. 

^ loz. avoirdupois ass 437 j . . do. 

l0z.troy . . sss 480 . . do. 

AVOWEE, one who has a right to pre- 
sent to a benefice. See Anvowsoir. 

AURELIA, in natural histoiy, a term 
formerly employed by naturalists to ex- 
press that intermediate state, in which all 
Jepidopterous, and most other insects, 
remain fbr some time, between the cater- 
pillar fbrm and the period in which they 
are fumi^ed with wings, with antennae, 
and o^er organs appertaining to the per- 
fect insect. Aurelia and crysalis are 
synonymous words, both alludme^ to the 
golden splendour of the case in whioh the 
creatute, during that state, is contained. 
This brilliant appearance seems to' be 
confined to the Papilio tribe, so that the 
terms aurelia and crysalis are altogether 
inapplicable, in a general manner, to in- 
sects in that state. These terms are now 
discarded in favour of the more expres- 
sive one pupOi which Linnaeurhas adopted 
in their stead ; a term which imi^ies that 
the insect, like an infant, remams in its 
twaddling clothes. 

AURICLE, in anatomy, that part of the 
ear which is prominent from the head, 
called by many authors aurit externa, 

AtraicLss of the heart. These are a kind 
of appendages of the heart at its base, and 
M« distinguished by the names of the 
right and left. The right auricle is much 
larger than the left, and this is placed in 
the hinder, that in the anterior part. Thev 
•re intended as diverticula for the blood, 
daring the systole. Their substance is 
nuBcolar, being composed of strong 



fibres, and their motion is not syiehro!! 
nous, but aohronous, with that of the heart. 
See AiTAToiiiT, 

AURICULAR nie4Meine8, sach as are 
used in the cure of distempers in the ear. 

AURIGA, the Waggmer^ in astronomy, 
a constellation of the northern hemis- 
phere, consisting of 23 stars, accordhie to 
Tycho, 40 aceoraing to Hevelius, and 66 
in the Britannic catalogue. This constel- 
lation is represented by the figure of an 
old man, in a posture somewhat like sitf. 
ting, with a goat and her kids in his left 
hand, and a bridle in his right. 

AURORA borea&Sf or . AvmonA jepten- 
tnonaHa, in physiology, the northern oawn 
or light, sometimes called streamers, is 
an extraordinai^ meteor, or luminous ap- 
pearance, shewmg itself in the night-time 
m the northern part of the heavens ; and 
most usually in frosty weather. It is usual- 
ly of a reddish colour, inclining to yellow, 
and sends out frequent corruscations of 
pale light, which seem to rise from the 
horizon in a pyramidal undulating form, 
and shoot with great velocity up to the 
zenith. The aurora borealis appears fre- 
quently in form of an arch, chiefly in the. 
sprini^ and autumn after a dry year; The 
arch IS partly bright, partly dark, but ge- 
nerally transparent; and the matter of 
which it consists is also found to have no 
effect on the rays of light which pass 
through it. Dr. Hamilton^observes, that 
he could plainly discern the smallest 
speck in the Pleiades, through the densi- 
ty of those clouds which formed the au- 
rora borealis in 1763, without the least 
diminution of its splendour, or increase-of 
twinkling. 

This kind of meteor^ which is more un- 
common as we approach towards the 
equator, is almost constant during the 
long winter, and appears with the great- 
est lustre in the polar regions. In the 
Shetland isles, the ** merry dancers," as 
the northern lights are there called, are 
the constant attendants of clear evenings, 
and afford great relief amidst the gloom 
of the long winter nights. They common- 
ly appear at twilight near (the horizon, 
of a aun colour, approaching to yellow; 
they sometimes continue in that state for 
several hours, without any perceptible 
motion ; and afterwards they breaJk out 
into streams of stronger light, spreading 
into columns, and altering slowly into 
10,000 different shapes, and varying their 
colours from all the tints of yellow to the 
most obscure russet They often cover 
the whole hemisphere, and then exhibit 
the most brilliant appearance. Their 
motions at this time are roost amazingly 
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quick t Mid they ftitonbh the spectator 
with Uie rapid chanre of their form. 
They break out in puces where none 
were seen before, skimming briskly 
along the heavens, are suddenly eztin- 
guishedt and are succeeded by an uniform 
dusky tract. This again is brilliantly il- 
luminated in the same manner, and as 
•uddently left a dark space. In some 
nights they assume the appearance of 
large columns, on one side of the deepest 
yellow, and on the other gradiially 
changing, till it becomes undistinguished 
from the sky. They have generally a 
strong tremulous motion from one end to 
the other, and this continues till the 
whole vanishes. As for us, who see only 
the extremities of these northern phe- 
nomena, we can have but a faint idea of 
their splendour and motions. According 
to the state of the atmosphere, they dif- 
fer in colour; and sometimes assuming 
• the colour of blood, they make a dread- 
ful appearance. The rustic sages, who 
observe them, become prophetic, and 
terrify the spectators with alarms of war, 
pestilence, and famine : nor, indeed, were 
these superstitious presages peculiar to 
the northern islands: appearances of a 
similar nature are of ancient date ; and 
they^were distinguished by the appella- 
tions'of ** phasmata,'' " trabes,** and " bo- 
lides,'' according to their forms and co- 
lours. In old times they were either more 
rare, or less frequently noticed: but 
when they occurred, they were suppos- 
ed to portend great events, and the 
timid imagination formed of them aerial 
conflicts. 

In the northern latitudes of Sweden 
and Lapland, the aurone borealis are not 
only singularly beautiful in their appear- 
ance, but afford travellers, by their al- 
most constant effulgence, a veiy beauti- 
fill light during the whole night. In Hud- 
son's bay, the aurora borealis diffuses a 
variegated splendour, which is said to 
equalthat of the full moon. In the north- 
ea8tei;n parts of Siberia, according to the 
description of Gmelin, these northern 
lights are observed to " begin with sin- 
gle bright pillars rising in the north, and 
almost at the same time in the north-east, 
which, gradually increasing, comprehend 
a large space of the heavens, rush about 
from place to place with incredible velo- 
city, and, finally, almost cover the whole 
sky up to the zenith, and produce an ap- 
pearance as if a vast tent was expanded 
m the heavens, glitte|ring with gold, ru- 
bies, and sapphire. A more beautiful 
spectacle cannot be painted ; but who- 
ever should see such a northern light for 



the first time; could not behold it without 
terror. For, however fine the illumina- 
tion may be, it is attended, as I have learn- 
ed from the relation of many persons, 
with such a hissing, crackm^, and rush- 
ing noise through the air, as if the lai^st 
fire-works were playing off. To describe 
what they then hear, they make use of 
the expression 'spolochi chodjat,'thatis, 
* the raging host is passing.' The hun- 
ters, who pursue the white and blue 
foxes in the confines of the Icy sea, are 
often overtaken in their course by these 
northern lights. Their dogs are then 40 
much frightened, that they will not move, 
but lie obstinately on the ground, till the 
noise has passed. Commonly, clear and 
calm weatherfollowstbiskind of northern 
lights. I have heard this account, not from 
one person only, but confirmed by the 
uniform testimony of many, who have 
spent part of several years in these very 
northern regions, and inhabited different 
countries, from the Yenisei to the Lena ; 
so that no doubt of its truth can remain. 
This seems indeed to be the real birth 
place of the aurora borealis." 

This account of the noises atten^ng 
the aurora borealis, allowing for some de- 
gree of exaggeration, has been corro- 
borated by other testimonies. A person, 
who resided seven years at Hudson's Bay, 
confirms M. Gmelin's relation of the fine 
appearance and brilliant colours of the 
northern lights, and particularly of their 
rushing noise, which lie affirms he has 
frequently heai^ and compares it to the 
sound produced by whirling round a 
stick swiftly at the end of a string. A 
similar noise has also been heard in Swe- 
den. Mr. Nairne, also, being in North- 
ampton at a time when the northern 
lights were remarkably bright, is confi- 
dent he perceived a hissing or whizzing 
sound. Mr. Belknap, of Dover, in New- 
Hampshire,^ North America, testifies to 
this fact. M. Cavallo says, that the crack- 
ling noise is distinctly audible, and that 
he has heard it more than once. Similar 
lights, called aurorx australes, have been 
long since observed towards the south 
pole, and their existence has been more 
lately ascertained by Mr. Forster, who 
assures us, that, in his voyage round the 
world with Captain Cooke, he observed 
them in high southern latitudes, though 
attended with phenomena somewhat dif- 
ferent from those which are seen here. 
On February 17, 1773, in south latitude 
58°, " a beautiful phenomenon (he says) 
was observed during the preceding 
night, which appeared this and several 
following nights* It consisted of long co- 
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lumns of a clear white light, shooting up 
from the horizon to the eastward, almost 
to the zenith, and gradually spreading on 
the whole southern part of the sky. These 
columns were sometimes bent sideways 
at their upper extremities ; and though in 
most respects similar to the northern 
lights (aurora borealis) of our hemi- 
sphere, yet differed from them in being 
always of a whitish colour, whereas ours 
assume varioas tints, especially those of a 
fiery and purple hue. The sky was ge- 
nerally clear when they appeared, and the, 
air sharp and cold, the thermometer 
standing at the freezing point." 

The periods of the appearance of these 
northern lights are very inconstant. In 
some years they occur very frequently, 
and in others they are more rare ; and it 
has been observed, that they are more 
common about the time of the equinoxes 
than at other seasons of the year. Dr. 
Halley ( see Philos. Trans. No. 347, p. 406,) 
has collected together several observa- 
tions, which form a kind of history of this 
phenomenon. After having particularly 
described the various circumstances 
which attended that observed by himself 
and many others, in March 1716, and 
which was singularly brilliant, he pro- 
ceeds with informing us, that the first ac- 
count of similar phenomena, recorded in 
the English annals, is that of the appear- 
ance which was noticed January 30, 1560, 
and called " burning spears," by the au- 
thor of a book entitled "A Description 
of Meteors," by W.F. D. D. reprinted at 
London, in 1654. The next appearance 
of alike kind, recorded by Stow, occurred 
on October, T, 1564. In 1574, as Camden 
and Stow inform us, an aurora borealis 
was seen for two succesuve nights, viz. 
14th and 1 5th of November, with appear- 
ances similar to those observed in 1716, 
and which are now commonly noticed. 
The same phenomenon was twice seen 
in Brabant, in 1775, viz. on the 13th of 
February and the 28th of September ; 
and the circumstances attending it were 
described by Cornelius Gemma, who 
compares them to spears, fortified cities, 
and armies fightiug in the air. In the 
year 1580, M. Mastline observed these 
phasmata, as he calls them, at Baknang, 
in the county of Wirtember^, in Germa- 
ny, no less than seven times m the space 
of twelve months; and again at several 
different times, in 1581. On September 
Sd, 1621, the same phenomenon was seen 
over all France ; and it was particularly 
described by Gassendus, in fads << Physics," 
who gave it the name of ^< aurora borea- 
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lis." Another was seen all over Germany 
in November, 1623, and was described by 
Kepler. Since that time, for more than 
eighty years, we have no account of any 
such .phenomenoif, either at home or 
abroad. In 1707, Mr. Neve observed one 
of small continuance in Ireland ; and in 
the same year, a similar appearance was 
seen by Romer, at Copenhagen; and dur- 
ring an interval of eighteen months, in 
the years 1707 and 1708, this sort o^ 
light had been seen no less than five times. 
Hence it should seem, says Dr. Halley, 
that the air or earth, or both, are not at 
all times disposed to produce this pheno- 
menon, though it is possible it may hap« 
pen in the daytime, in bright moon shine, 
or in cloudy weather, and so pass unob- 
served. Dr. Halley further observes,'that 
the aurora borealis of 1716, which he de- 
scribed, was visible from the west of Ire- 
land to the confines of Russia^ and to the 
east of Poland ; extending at least near 
30° of longitude, and from about the 50th 
degree of north latitude, over almost all 
the North of Europe ; and in all places, at 
the same time, it exhibited appearances 
similar to those which he observed at 
London. He regrets, however, that he 
was unable to determine its height, for 
want of contemporary observations at di& 
ferent places. 

Father Boscovich hsis determined {the 
height of an aurora borealis, observed on 
the 16th of December, 1737, by the Mar- 
quis of Poleni, to have been 825 miles ; 
and Mr. Bergman, from a mean of thirty 
computations, makes the average heiglit 
of the aurora borealis to be 72 Swedish, 
or (supposing a Swedish mile to be about 
6^ English miles) 468 English' miles. Eu- 
ler supposes the height to be several 
thousands of miles ; and Mairan also as- 
signs to these phenomena a very elevated 
re|^ion, the far greater number of them 
being, according to him,about 200 leagues 
above the surface of the earth. Dr. Blag- 
den, speaking of the height of some fiery 
meteors, (Phil. Trans, vol. Ixxiv. p. 227,) 
says, that *' the aurora borealis appears to 
occupyashighjif not a higher,regionabove 
the surface of the earth, as may be judged 
from the very distant countries to which it 
has been visible at the same time;" he adds 
that " the great accumulation of electric 
matter seems to lie beyond the verge of 
our atmosphere, as estimated by the ces- 
sation of twihght." However, the height 
of these meteors, none of which appear 
to have ascended so high as 100 miles, is 
trivial, compared with the elevations 
above luicribed to the aurora borealis. 

O 
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«9a«V in the French ; As tt tmm in tfaeltB- 
lian, &c. In the English langnage, the 
juudliarj verb am suppfies the want of 
passive verbs. 

AuxiLiAST, in militaiy affairs : hy this 
term is understood foreign or snbndiatj 
troops, which are furnished to a belEge- 
pent power in consequence of a treaty of 
alliance, or for pecnniary conadentiona. 
Of the latter description may be consider- 
ed the Swiss solcUers who fonneriy senr- 
ed in France, and the Hessians^ who were 
employed by Great Britain during a part 
of the American war, and on odier occa- 
sions. 

AUXILIUM cicTMr, in law, a precept or 
order of ccHirt, to dte, or conTene «me 
party at the suit of another. 

AuxiLiuM adJUium waStem fneimdum, 
vel fiUam maritandamy a precept or writ 
directed to the sher^ of eveiy coan^, 
-where the king, or other lords, had amr 
tenants, to levy of them reasonable ai^ 
towards the knigfatbu^ his eldest son, or 
the marriage of his eldest dangliter. 

AWAIT, in law, way^ying, or laying- 
in-wait to execute some misdueC It is 
enacted that no charter of pardon shall 
be allowed before any justice, fisr the 
death of a man slain by await cv maKce 
prepense, 13 Rich. U. 

AWARD, in law, the judgment of aa 
arbitrator, or of one who is not appoutfed 
by the law a judge, but diosen by the 
parties tiiemsclTes for terminating their 
difference. See AmmmAT»B. 

AWL,orAin, amoi^ sboenaken, an 
instrument wherewith holes are boted 
through the leather, to fedfitatr the 
stitching or sewing the same. Tbebhde 
of the awl is usually a little Hat aad 
bended, and the point ground to aaaaeste 
angle. 

A WME, or Aim ■, a Dutch hq^md aca- 
sure, containing eight steckam, ortwen- 
ty verges or Terteeb^ equal to the tierce 
in England, or to one-sixth of a ton of 
France. 

AWN. See Amisim. 

AWNIXG, in the seaJai^uage, is the 
banging a sail, tarpoiifing cvtfae Eke, 
over any part of the ship, to keep oflTthe 
son, rain, or wind. That part of ^he 
poop-deck wluch is continued forward 
beyond the bulk-bead of the cabin, is also 
caDed the awning. 

AXETONE. SeeNfpniTK. 

AXILLA, in anatomy, the arm-pit, or 
the cavity under the upper part of the 
arm. 

ATTKLij in botany, the space compre- 



bcnded betwixt the ^tcmn of pJanlsaii 
thev leanesL 

AXIOll, in fdUbaophj, is sadi a pbrn. 
sdf-cvidcflS, and leceired ■crtaon, ttat it 
cannoft be made aose piaizi and erjfdest by 
deBamarH&aon z becasfic it Js kaelf better 
known ttnnanytiLJaigliagcanbe i»ro^gbt 
to profve it ; as, t&at BssJuE^ era act where 
it is not; that.atiLingca3Bi»£,aBdn0tbc;» 
atllii II ■■! tame; that the wi»cfle»jyeatter 
than a port tbcieof ; aaid aluA hvm mo- 
thmg, nodiing cam anse. By ai'iiimiij 
called also nuTiws sie azsukssnAiadl 3i3i 
common noiJons of the mind, wikvgse evi- 
dence is so dear andfcvc^k^tiaciiitainuK 
cannot deny them, Vitchov 
common seaae and mAmral 1 

The rule whereby to kuova 
tins: whatever propoKtaon enwenes the 

without the help of a thiiid^ is anaxioaL 
But if the traih docs mot apptair hvm 
the immediate cgm-panTtiBHi sf two idcan^ 
it is no axiom. 

These sorts of pTSfMSiticiu^ msdertbe 
name of axaoan, hatfc, naicoofxae. «f that 
htisig sefi^evidcne, pasaeii mat cniiy fsv 
principles of arieruse^ 'i^rA tuaar^ beea mq^ 
potted iiiaevte, sui dbctt^t ir^ L<e *>&«lMib' 
dacioa of a£l oar ocJruer kruemitd^ i 
thocgh, intnffih, they are n&aove t&ma 
identic proposcCuoas; lor to my t&deail 
ligtkt angles are etq^ zjq, caeb oofter, if 
no more than sacking thj£ aH ngibt aa^es 
are right ais^gies^ sactk eq'ulLtj beio^ jm* 
pbed m the very ^eihvition. Aii roa^idr-^ 
rations of these rmiiTi wMj chetefeve, caa 
add Dociuag eo tLe cfviexuot or cestalnCy 
of cor knowledge €4 tiut±, : and how fit* 
tie they ok&'Utnte the rest ("J mx» know^ 
\tdgt^ how f» they ave from l>emg the 
§EmadaiMM of it, j« weS as of ^ke trutiM 
first kiwyvii to the ir.«iid, Mr. I»cki% and 
srime €ifJtbtt% kn-e aiuieiuai>{y pr«!yved. 
AeecfttLw^ Up %atttfat^ x » tmpocbsl^ %XjA 
xsatm» raoied by argomea^Jtfton ^tf^Jd 
be osefal in <&KyyvenAj^ ne^ wfMrks ; be- 
caose the sobeiety of Aarx^Tc fer exeeedf 
the vnia^ieitf of ar^i-m<ents ; tint ^Tu<nm^ 
dnTy and abethr^ticaii; drawn Irom par* 
t]coisn» wJl agsLn casil^ yArA ftnf, new 
part^rokn, 9md so rei^kr the sciences 
nctxve. 

The axioms in ose b^'.r.^ 'ierived frmn 
slender experience, and a f^ir (AMfMU 
particnlara^are generally ^^y.ed tn^^c 
respondii^ manner. No »^rlder, t' 
lore, they lead us to few pan.ci dan 
if any instance, unobserved before, 
pen to torn op, the axic- 
some tffllsi^ Astinctic 
ntiker to be eofXMte 
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But as it is difficult to make such obser- 
vations on this phenomenon as are suffi- 
cient to aiTord a just estimate of its alti- 
tude, they must be subject to a consider- 
able variation, and to material error. 

It is not improbable, that the highest 
regions of the aurora borealis are the 
same with those in which fire-balls move; 
more especially as Dr Blagden informs 
us, that instances are recorded, in which 
the northern lights have been seen to 
join, and form luminous balls, darting 
about with great velocity, and even leav- 
ing a train behind like the common fire- 
balls. Thisingenious author,however,con- 
jecturing that distinct regions are allotted 
to the electrical phenomena of our atmo- 
sphere, assigns^ the appearance of fire- 
balls to that region which lies beyond the 
limits of our crepuscular atmosphere ; 
and a greater elevation above the earUi to 
that accumulation of electricity,in a light- 
er and less condensed form, which pro- 
duces the wonderfully diversified streams 
and coruscations of the aurora borealis. 

AUSTRAL, something relating to the 
south : thus the six signs on the south 
side of the equinoctial are called austral 
signs. 

AUTER/ow acqtdt, in law, a plea made 
by a criminal, that he has been already ac- 
quitted of the same crime with whicn he 
ischiirged. There are likewise pleas of 
auter rois convict and attaint, that he has 
been before convicted of the same felony. 

AUTHENTIC, something of acknow- 
ledged and received authority. In law, it 
signifies something clothed in all its for- 
malities, and attested by persons to whom 
credit has been regularly given. Thus, 
we say, authentic papers, authentic in- 
struments. In music, authentic is a term 
applied to four of the church modes or 
tones, which rise a fourth above their do- 
minants, which are always a fifth above 
their finals; in this distinguished from the 
ple^l modes, which fall a fourth below 
their finals. Thus, when an octave is di- 
vided 'arithmetically, accordipg to the 
numbers 2, 3, 4, that is, when the fifth is 
flat, and the fourth sharp, the mode or 
tone is called. authentic, in contradistinc- 
tion to the plegal tone, where the octave 
is divided harmonically by the numbers 
3, 4,6, which makes the fourth a flat, and 
the fifth a sharp. 

AUTHORITY, in a general sense, sig- 
nifies a right to command, and make one's 
self obeyed. 

• AuTHoaiTr, in law, signifies a power 
given, by word or writing, to a second 
person to act something, and may be by 



writ, wamnt, commission, letter of attor- 
ney, &c. and sometimes by law. An au- 
thority given to another, to do what « 
person himself cannot do, is void; and it 
must be for doing a thing that is lawful, 
otherwise it will be no good authority. 

Authority is represented, in paintings 
like a grave matron sitting in a chair of 
state, richly clothed in a garment em- 
broidered with gold, holding in her right 
hand a sword, and in her left a sceptre. 
By her side is a double trophy •f books 
and arms. 

AUTOGRAPHUM, the very hand writ- 
ing of a person, or the original manu- 
script of a treatise or discourse. Auto- 
grapha, or original manuscripts of the 
New Testament, are the copies written 
by the apostles, or by amanuenses under 
their immediate inspection. St. Paul 
seems generally to have adopted the lat- 
ter mode ; but, to prevent the circulation 
of spurious epistles, he wrote the con- 
cluding benediction with his own hand. 
The early loss of the autographa of the 
New Testament affords matter of sur- 
prise, when it is known that the original 
manuscripts of Luther, and other emi- 
nent men, who lived at the time of the 
reformation, are still subsisting. 

AUTOMATUM, or Automatoit, an 
instrument, or rather machine, which, by 
means of springs, weights, &c. seems to 
move itself, "as a watch, clock, &c. Such 
also were Archytus's flying dove; Regio- 
montanus's wooden eagle, &c. See An-- 

SBOIDES. 

AUTUMN, the third season of the 
year, when the harvest and fruits are 
gathered in. Hence, in the languag'e of 
the alchemists, it signifies the time when 
the philosopher's stone is brought to per- 
fection. 

Autumn is represented, in painting, by 
a man at perfect age, clothed like the 
vernal, and likewise girded with a starry 
girdle; holding in one hand a pair of 
scales equally poised, with a globe in 
each ; in the other, a bunch of divers 
fruits and grapes. His age denotes the 
perfection of this season ; and the ba- 
lance, that sign of the zodiac which the 
sun enters when our autumn begins. 

AUTUMNAL «§7»5, in astronomy, are 
the signs Libra, Scorpion, and Sagittarius, 
through which the sun passes during 
the autumn. ^ , 

AUXILIARY verbs, in grammar, are 
such as help to form or conjugate others- 
that is, are prefixed to them, to form ox 
denote the moods or tenses thereof. As 
to have and to be in the English ; eitre and 
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repair in the French ; ho et sono in the Ita- 
lian, &c. In the English language, the 
auxiliary verb am supplies the want of 
passive verbs. 

AuxiLiAET, in military afFairs : by this 
term is understood foreign or subsidiary 
troops, which are furnished to a bellige- 
rent power in consequence of a treaty of 
alliance, or for pecuniary considerations. 
Of the latter description may be consider- 
ed the Swiss solcUers who formerly serv- 
ed in France, and the Hessians, who were 
employed by Great Britain during a part 
of the American war, and on other occa- 
sions. 

AUXILIUM curitB, in law, a precept or 
order of court, to cite, or convene one 
party at the suit of another. 

AuxiLiuM adjt&um ndUtem fadendttm, 
vel fiUam maritandam, a precept or writ 
directed to the sheriff of every county, 
where the king, or other lords, had any 
tenants, to levy of them reasonable aid, 
towards the knighting his eldest son, or 
the marriage of his eldest daughter. 

AWAIT, in law, way-laying, or laying- 
in-wait to execute some mischief. It is 
enacted that no charter of pardon shall 
be allowed before any justice, for the 
death of a man slain by await oi^ malice ~ 
prepense, 13 Rich. II. 

AWARD, in law, the judgment of an 
arbitrator, or of one who is not appointed 
by the law a judge, but chosen by the 
parties themselves for terminating their 
difference. See Abbitratob. 

AWL, or AuL, among shoemakers, an 
instrument wherewith holes are bored 
through the leather, to facilitate the 
stitching or sewing the same. The blade 
of the awl is usually a little flat and 
bended, and the point ground to an acute 
angle. 

AWME, or AuHE, a Dutch liquid mea- 
sure, containing eight steckans, or twen- 
ty verges or verteels, equal to the tierce 
in England, or to one-sixth of a ton of 
France. 

AWN. See Abista 

AWNING, in the sea-language, is the 
hanging a sail, tarpauling or the like, 
over any part of the ship, to keep offthe 
sun, rain, or wind. That part of ^he 
poop-deck which is continued forward 
beyond the bulk-head of the cabin, is also 
called the awning. 

AXETONE. SeeNEPHBiTE. 

AXILLA, in anatomy, the arm-pit, or 
the cavity under the upper part of the 
arm. 

AxiciiA^ in botany, the space compre- 



hended betwixt the ^tems of plants and ^ 
their leaves. 

AXIOM, in philosophy, is such a plain, 
self-evident, and received notion, that it 
cannot be made more plain and evident by 
demonstration ; because it is itself better 
known than anything that can be brought 
to prove it ; as, that nothing can act where 
it is not ; that a thing can be, and not be, 
at the same time ; that the whole is greater 
than a part thereof; and that from no- . 
thing, nothing can arise. By axioms^ 
called also maxims, are understood all 
common notions of the mind, whose evi- 
dence is so clear and forcible, that a man 
cannot deny them, without renouncing 
common senseand natural reason. 

The rule whereby to know an axiom ig 
this : whatever proposition expresses the 
immediate clear comparison of two ideas, 
without the help of a third, is an axiom. 
But if the truth does not appear from 
the immediate comparison of two ideas, 
it is no axiom. 

These sorts of propositions, under the 
name of axioms, have, on account of their 
being self-evident, passed not only for 
principles of science, but have been sup- 
posed innate, and thought to be the foun- 
dation of all our other knowledge ; 
though, in truth, they are no more than 
identic propositions ; for to say that all 
right angles are equal to each other, is 
no more than saying that all right angles 
are right angles, such equality being im-* 
plied in the very definition. All conside- 
rations of these maxims, therefore, can 
add nothing to the evidence or certainty 
of our knowledge of thetfi : and how lit- 
tle they influence the rest of our know- 
ledge, how far they are from being the 
foundation of it, as well as of the truths 
first known to the mind, Mr. Locke, and 
some others, have undeniably proved. 
According to Bacon, it is impossible that 
axioms raised by argumentation should 
be useful in discovering new works ; be- 
cause the subtlety of nature far exceeds 
the subtlety of arguments ; but axioms, 
duly and methodically drawn from par- 
ticulars, will again easily point out new 
particulars, and so render the sciences 
active. 

The axioms in use being derived from 
slender experience, and a few obvious 
particulars', are generally applied in a cor- 
responding manner. No wonder, there- 
fore, they lead us to few particulars ; and 
if any instance, unobserved before, hap- 
pen toturn<ip, the axiom is preserved by 
some trifling distinction, where it ought 
rather to be corre«ted. 
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AxNK It abo an established principle 
in some art or science. 

Thus, it is an estabUshed axiom in phy- 
sics, that nature does nothing in vain ; so 
it is in geometry, that if to eaual things 
you add equals, the sums will be equal 
It is an axiom in optics, that the angle of 
incidence is equal to the angle of reflec- 
tion, &c. In which sense, too, the gene- 
ral laws of motion are called axioms : 
vhence it may be observed, that these 
particular axioms are but deductions from 
certain hypotheses. 

AXIS, in geometiy, the straight tine in 
a plane figure about which it revolves, to 
produce or generate a solid : thus, if a 
semicircle be moved round its diameter at 
rest, it will generate a sphere, the axis of 
which is that diameter. 

Axis, in astronomy. 1. Axis of the 
world, an imaginary right line conceived 
to pass through the centre of the earth, 
from one pole to the other, about which 
the sphere of the world, in the Ptolemaic 
system, revolves in its diurnal rotation. 
3. The axis of a planet is that line drawn 
through the centre about which the pla- 
net revolves. The sun, together with all 
planets, except Mercury, Saturn, and 
Herschel, are known, by observation, to 
move about their respective axes. Tlie 
axis of the earth, during itS' revolution 
round the sun, remains parallel to itself, 
and is inclined to the plane of the eclip- 
tic, making with it an angle of 66J de- 
grees. 3. The axes of the equator, hori- 
zon, ectiptic, zodiac, &c. are right lines 
drawn through the centres of those cir- 
cles perpendicular to their planes. ^ 

Axis, in conic sections, a right line, di- 
viding the section into two equal parts, 
and cutting all its ordiuates at right an- 
gles. See CoKic Ssctioks. 

Axis, in mechanics, f^e axis of a ba- 
lance is that tine about which it moves, 
or rather turns about. Axis of oscilla- 
tion is a right line parallel to the horizon, 
passing through the centre about which a 
pendulum vibrates. 

Axis in peritrocfdo, one of the five me- 
chanical powers, consisting of a peritro- 
chium or wheel, concentric with the base 
of a cylinder, and moveable together with 
it about its axis. See Mechakics. 

Axis, in optics, is that ray, among all 
others that are sent to the eye, which 
falls perpendicularly upon it, and which 
consequently passes through the centre 
of the eye. 

Axis of a glass or lens, is a right line 
joining the middle points of the two op- 
posite surfaces of the glass. 



Axis of incidence, in dioptrics, is ft 
right line perpendicular, in thep«ntof 
incidence, to the refracting supcrfides, 
drawn in the same medium that the lay 
of incidence comes from. 

Axis of refraction, is a right line drawn 
through the refracting medium, from the 
point of refraction, perpendicidar to the 
refracting superficies. 

AXYRIS, in botany, a genus of the Mo- 
noecia Triandria class of plants, in the 
male flowers of which the calyx is a peri- 
anthium, composed of four patent, obtuse 
leaves, divided into three segments : there 
is no corolla: in the female flowers the 
calyx is composed of five obtuse, con- 
cave, connivent, and permanent leaves, 
with the two exterior ones shorter than 
the rest ; there is no corolla ; nor is there 
any pericarpium ; the seed is single, ob- 
long, compressed, obtuse, and contained 
in tne cup. • 

AYE-a^, in natural history, a singular 
quadruped, discovered by Sonnerat, in 
liie Island of Madagascar, and described 
in his vo3^ge to the East Indies. Sonnini 
forms a new genus of this animal, under 
the name of " Chieromys," but Gmetia 
ranks it under the genhs '* Sciuras," 
which see. 

AYENIA, in botany, so called in honour 
of the Duke-d'Ayen, a great promoter of 
the science of botany, of the Gynandria 
Pentandria class and order. Natural or- 
der of Columniferz. Malvaceae, <Jussiea. 
Essential character, monogynous. Calyx 
five-leaved. Petals united into a star, 
with long claws ; five anthers under the 
star : capsule five-celled. There are four 
species; of which three are natives of 
South America, and one of Jamaica 
These plants are propagated by seeds^ 
sown in the spring, in hot-beds, where 
they must continue ; but they will want 
a good portion of free air. If exposed 
to the open atmosphere, they will not 
thrive ; and if too much drawn, they do 
not flower well. The plant will live 
through the winter, but as they perfect 
their seeds the first year, the old plants 
are seldom continued. 

AZALEA, in botany, of the Pentan- 
dria Monogynia class and order. Natural 
order, Bicornes ; Rhododendria, Jussieu. 
Essential character, corolla bell-shaped ; 
stamina inserted into the receptacle ; 
capsule five-celled. There are seven 
species. A. Pontics much resembles the 
rhododendron pontlcum, but it has five 
stamens and yellow corollas, not ten sta- 
mens and violet-coloured corollas, as that 
has. The leaves are smaller, ovate, and 
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tlite; iBidveof Fontas. A. indka Is 
1 Arub three feet in height, with a trunk 
tHinch thick, having ft rough cinereous 
brown bark; the branches are short, 
twisted and irregular ; leaves stiflTvillose, 
close and evergreen ; beautiful bright red 
floveis cover the whc^e upper part of 
the shrab. Native of the Bart Indies ; 
much cultivated in Japan for the elegance 
of its flowers, and the variety in their si^e 
ud colours. A. viscosais alow shrub, 
lisiog with several slender stems nearly 
four feet high. The leaves come out in 
dosters at the ends of the shoots, without 
order: the flowers come forth in clusters 
between the leaves, and have the appear- 
ace of those of the honey-suckle, and 
ire as agreeably scented. They appear 
in the middle of July, but do not bring 
forth seeds in England. The Pontic and 
Indian species have not yet been cultivat- 
ed in Europe. The Viscosa grows na- 
turally in shade, and upon moist ground, 
inmost parts of North America, from 
whence many of the plants have been 
sent of late years to England, and several 
of them have produced their beautiful 
flowers. They must have a moist soil, 
and a shady situation, otherwise they will 
not thrive ; they can only be propagated 
hy shoots from their roots, and laying 
down their branches. The best time for 
hying down the young shoots is at Mi- 
cbaeimas, and if they are covered with 
some old tan, to keep out the frost, it will 
j beofgreatusetothem. 

AZIMUTH, in astronomy, an arch of 
thehorizon, intercepted between the me- 
ndiin of the place and the azimuth, or 
Tertical circle passing through the centre 
of the object, which is equal to the angle 
rfthe zenith formed by the meridian and 
I vertical circle ; or it is found by this pro- 
i portion : As the radius to the tangent of 
the Utitttde of the place, so is the tangent 
of the sun's or star's altitude, for instance, 
to the co-sine of the azimuth from the 
•OQth at the time of the equinox. 

AimuTH, magneticat, an arch of the ho- 
rizon, intercepted between the azimuth, 
OT vertical circle, passing through the 
centre of any heavenly body and the 
B»>gnetical meridian. 

This is found by observing the object 
tith an azimuth compass. 

AiwTjTH compass, an instrument adapt- 
^ to find, in a more accurate manner 
than by the common sea-compass, the sun 
Of star's magnetic^ amplitude, or azi- 
!>wth. It is also used to take the bear- 
jogs of head-lands, ships, and other ob- 
jects at a distance. The azimuth com- 
pass differs from the common sea-com- 



pass in this* that the circamference of the 
card, or box, is divided into degrees, and 
there is fitted to the box an index with 
two sights, which are upright pieces of 
brass placed diametrically opposite to 
each other, having a slit down the middle 
of them, through which the sun, or star» 
or other object, is to be viewed, at the 
time of observation. See Cokpass. 

AzinnjHH i&al, one whose style or gno- 
mon is at right angles to the plane of the 
horizon. 

Azimuth circles, called azimuths, or 
vertical circles, are great circles of the 
sphere, intersecting each other in the 
zenith and nadir, and cutting the horizon 
at right angles in all the points thereof. 
The horizon being divided into 360^, 
there are reckoned 360 azimuths. 

These azimuths are represented by the 
rhumbs on common sea charts, and on the 
globe tHey are represented by the qua- 
drant of altitude, when screwed in the ze- 
nith. On these azimuths is reckoned the 
hei|^ht of the stars, and of the sun, when 
not in the meridian. 

AZOTE, or nitrogen, in chemistry, a 
gas that forms the unrespirable part of 
the atmospheric air, and it exists in the 
proportion of about 7B per cent, by bulk, 
or 74 per cent, in weight. The proper- 
ties by which this gas was first distin- 
guished were principally negative, in 
direct opposition to those of oxygen, the 
other constituent of the atmosphere : the 
latter supporting combustion aiid animal 
life in an eminent degree, while the for- 
mer was found to be immediately fatal to 
animals; hence its name azote, or the ex- 
tinguisher of life. Oxygen also produce* 
a great change in almost all metallic sub- 
stances, which is known by the term oxy- 
dation ; azote, on the contrary, not , only 
extinguishes life and flame immediately, 
but produces no change whatever on 
combustible bodies immersed in it. 

This gas is obtained by the following 
methods : if a quantity of iron filings and 
sulphur, mixed together, with a little 
water, be put into a glass receiver full of 
atmospheric air, it will in a few days ab- 
sorb all the oxygen, and the reminder 
will be azote, or more properly azotic 
gas. Phosphorus may be substituted for 
the iron filmgs and sulphur, and the ab- 
sorption will be completed in 24 hours. 
Diluted nitric acid, poured on muscular 
flesh, and the heat of 100« applied, will 
furnish azotic gas. By whatever means 
obtained, its properties are always the 
same ; viz. it is invisible and elastic : it 
has no smell : its specific gravity is about 
.98, or, according to Mr. Davy, .979 -, 100 
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tal>ic inches of it weighs upwards of 30 
gnuns ; it cannot be breathed by animals 
withoat instant suffocation ; and it is not 
iMnsibly absorbed by water. Azote is a 
constituent part of ill animal bodies : it is 
the cause of the production of ammonia ; 
and in certain proportions with oxygen, 
it forms the nitric add : according to the 
experiments of Mr. Dayy, nitric acid is 
formed of 

29^ of azote 
70.5 of oxygen. 

The composition of nitric ac^d was dis- 
covered by Mr. Cayendish, and hence is 
explained how the putrefaction of animal 
matters is fsTOurable to the production of 
nitre. It is frcm thb combination that 
mzote obtained the name of nitrogen, or 
the base of nitric acid : this, indeed, seems 
the preferable term, azote only implying 
the general property of destroying life, 
which is common to many of the other 
gases. Azote, in its different stages of 
OJ^dation, becomes nitrous oxide, nitrous 
gas, as well as nitric acid. 

In experiments, azote is detected chief- 
ly by its negative properties. Gas may 
be inferred to be azotic, if it instantly ex- 
tinguishes a taper immersed in it, and at 
the same time is not sensibly absorbed by 
water or liquid alkali ; nor renders lime- 
water turbid; which does not blacken 



the solutions of lead or silver; which 
mixes with oxygen in any proportion, 
without diminution, or the production of 
r^d fumes ; and when so mixed, does not 
explode by the contact of a lighted body. 

AZURB, among painters, the beautiful 
blue cc^lour, with ag^eeiiish cast, pre- 
pared iix>m the lapis lazuli, generally caU« 
ed ultramarine. See Coloub.. 

With greater propriety, however, azure 
sig^fies that bnght blue colour prepared 
from the lapis amenus, a different stone 
from the lapis lazuli, though frequently 
confounded together. This colour is, by 
our painters, commonly called JLambeifs 
blue. 

Azuhe, in heraldry, the blue colour in 
the arms of any person below the rank of 
a baron. In the escutcheon of a noble- 
man, it is called sapphire ; and in that of 
a sovereign prince, Jupiter. In engraving, 
this colour is expressed by lines, or 
strokes drawn horizontally. This colour 
may signify justice, perseverance, and 
vigilance; when compounded with 

fCheeriailnesB 
J Vigilance 

.it signifies. J «[^^d^^ 
* ^ Enterpnze 

I Goodness 

LHoumfulness. 

See Lazulttb. 
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BThe second letter of the alphabet, 
y and first consonant, is formed in the 
voice by a strong and quick expression 
of the breath, and opening of the lips, 
and is therefore one of the labials : as a 
mute, it hath a middle power between 
the smooth sound of F, and the rougher 
sound of F and V. 

B is also used as an abbreviation : thus, 
in music, B stands for the tone above A, 
as B"*, or •^B, does for B flat, or the semi- 
tone major above A : B also stands for 
bass, and B. C. for basso contimio, or tho- 
rough bass. As a numeral, B was used 
by the Greeks and Hebrews, to denote 
2 ; but among the Romans, for 300, and 
with a dash over it (thus B) for 3000. 

BABOON, the name of that tribe of 
apes which have short tails. See Simia. 

BABYLONICS, in literary history, a 
fragment of the. ancient history of the 
world, ending at 267 years before Christ, 



and composed by Berosus or Berossus, a 
priest of Babylon, about the time of Alex- 
ander. Babylonics are sometimes also 
cited in ancient writers by the title of 
Chaldaics. The Babylonics were very 
consonant with scripture, as Josephus, 
and the ancient chnstian chronologers, 
assure us ; whence the author is usually 
supposed to have consulted the Jewish 
writings. Berosus speaks of an universal 
deluge, an ark, &c. He reckons 10 gene- 
rations between the first man and the de- 
luge, and marks the duration of the seve- 
ral generations by saroi, or periods of 223 
lunar months ; which, reduced to years, 
differ not much from the chronology of 
Moses. 

The Babylonics consisted of three 
books, including the history of the an- 
cient Babylonians^ Medes, &c. but only a 
few imperfect extracts are now remaining 
of the work, preserved chiefly by Jose- 
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fhus and Sjncellus ; where all the pas- 
nges of citations of ancient authors out 
ofBerosus are collected, with .great ex- 
ictness. Annius, of Yiterbo, kindly of- 
fered his assistance to supply the loss, 
and forg^ed a complete Berosus out t>f his 
own head. The world has not thanked 
him for the imposture. 

BABYROUSS A, in zoology, the Indian 
%. See Sits. 

BACCHAMS, in botany, ploughman 
tpikemr4'. of the Syngcneaa Polygamia 
Superflua class and order. Natural order 
composite; compound flowers, division 
the third discoidex: corsrmbiferx, Jus- 
sieu. Essential character: calyx imbri- 
cite, cylindric ; florets, female mixed 
vith hermaphrodites ; down simple ; re- 
ceptacle naked. There are nine species ; 
most of the plants are shrubby j the flow- 
ers are disposed commonly in corymbs. 

BACHELOR, or Batchelob, a man who 
itai continues in the state of celibacy, or 
vho was never married, and who, in cer- 
Uin cases, is subject to a double tax. 

BicH£LOB -was anciently a denomina- 
tion given to those who had attained to 
knighthood,T>ut had not a number of vas- 
sals suiBcient to have their banner carried 
before them in the field of battle ; or, if 
they were not of tire order of bannerets, 
were not of age to display their own ban- 
ner, but obliged to march to battle under 
mother's banner. It was also a title given 
t(froung cavaliers, who, having made their 
first campaign, received the military gir- 
dle accordingly. And it served to de- 
nominate him, who had overcome another 
in a tournament the first time he ever 
engaged. 

BicHSLOBs, knights, were so called, as 
^eingtbc lowest order of knights, or in- 
ferior to bannerets. 

Bacheiabs, in an university sense, are 
persons that have attained to the bacca- 
liureat ; or who have taken the first de- 
gree in the liberal arts and sciences. Be- 
fore a person can be admitted to this de- 
gree at Oxford, it is necessary that he 
study there four years; three years more 
may entitle him to the degree of master 
trfarts; and in seven years more he may 
commence bach elor of divinity. At Cam- 
iiridge, the degrees are usually taken 
inuch the same as at Oxford, excepting 
inlaw and physic, in either of which the 
bachelors degree may be taken in six 
years. In Prance, the degree of bache- 
lor of divinity is attained in five years 
study, that is, in two years of philosophy, 
ttd three of divinity. 

BACHSLOB,in music, one who has taken 
^ first degree in musi^. A qualification 



formerly required of a candidate for this 
honour was, the being able to read and 
expound certain books in Boethius, » 
Greek writer in the science, of the sixth 
century. It is now required of the can- 
didate, to compose an exercise for voices 
and instruments, in six parts, which ex- 
ercise must be publicly performed in 
the music-school, or other place in the 
university. 

B ACILLARIA, in natural history, a ge- 
nus of vermes of the order Infusoria. 
Generic character : body consisting of 
cylindrical straw-like filaments, placed 
parallel to each other, and frequently 
chan^ng their position. There is but a 
single species noticed by Gmelin, viz. B. 
paradoxa, found on the ulva latissima ; bo- 
dy composed of linear, yellowish, ^ort 
filaments united together, forming them- 
selves into a square zigzag, or extended 
line, but always preserving their parallel- 
ism, and resting in a square. 

BACK, in brewing, a larg^ flat vessel, 
in which the wort is put to stand and cool 
before boiling. The ingredients of beer 
pass through three kinds of vessels ; they 
are mashed in one, worked in another, 
and cooled in a third, c^ed backs, of 
coolers. 

Back gammon, an ingenious game play* 
ed with dice and tables, to be learned 
only by observation and practice. 

However, the following rules concern- 
ing it cannot fail to be acceptable to our 
readers. In the first place, tlie men, 
which are thirty in number, being equals 
ly divided between the two gamesters, 
are placed thus, viz. two on the ace point, 
five on the side of your left hand table, 
three on the cinque, and five on the ace 
point of our right hand table, which are 
answered on the like points by your ad- 
versary's men : or they may be disposed 
thus, viz. two on the ade point, five on 
the double sice or sice-cinque point, three 
on the cinque point in your own tables, 
and five on the sice point at home $ which 
are to be answered by yoUr adversary. 

The men being thus disposed, be sure 
to make good your trey and ace points ; 
hit boldly, and come away as fast as you 
can. 

When you come to a bearing, have a 
care of making when you need not ; and 
doublets now wiU stand you most in stead.. 
If both bear togfether, he that is first off, 
without doublets, wins one ; if both bear, 
and one goes off with doublets, he wins 
two. If your table be clear before your 
adversary's men are come in, that is back- 
gammon, which is three; but if you thui 
go off with doublets, it is four. 
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The gfeat dexterity of this game '», to 
be forward, if possible, upon safe terms ; 
and so to point the men, that it shall 
•ot be possible for the adversary to pass, 
though you have entered your men, till 
you g^ve him liberty, after having got 
two to one of the advantage of the game. 

Back staf, in the sea language, an in- 
strument formerly used lor taking the 
sun's altitude at sea : so called, becauae 
the back of the observer ia turned to- 
wards the sun during the observation. 

Bac« sU^ of a 9Mp, are ropes belong- 
ing to Uie main-mast and fore- mast, and 
the masts belonging to them ; serving to 
keep them from pitching forwards or 
over-board. 

BAG SUNG, in law, a warrant of justice 
of peace, where a warrant nanted m one 
junsdiction is required to be executed in 
another; as where a felony has been com- 
mitted in one county and the offender 
resides in another; in which case, on 
proof of the hand-writing of the justice 
who granted the warrant, a justice in 
aacb other county indorses or writes his 
name at the back of it, thereby giving au- 
thority to execute the warrant in such 
other county. 

BACON (Rogbb), in biography, an 
English monk of the Franciscan order, 
celebrated for his genius and learning, 
was born near Ilchester in Somersetshire, 
in the year 1214. He commenced his 
studies at Oxford ; from whence he re- 
moved to the university of Paris, which 
at that time was esteemed the centre of 
literature : here he made such prorress 
in the sciences, that he was esteemed the 
gloiy of the university, and was in high 
estimation with several of his country- 
men, particularly with Robert Groothead, 
or Grouthead, afterwards Bishop of Lin- 
coln, his great friend and patron. Having 
taken the degree of doctor, he took the 
habit of the Franciscan order, either 
whUe he was in France or soon after his 
return to England, about the year 1240. 
He now pursued his favourite study oi ex- 
perimental philosophy with unremitting 
srdour and assiduity. In this pursuit, in 
experiments, instruments, and in scarce 
books, he informs us, he spent, in the 
course of 20 years, no less than 2000/. 
which sum was generously furnished to 
him by some of the heads of the university, 
to enable him the better to pursue his no- 
ble researches. But such extraordinary 
talents, and progp*ess in the iiciences, 
which in that ignorant age were so little 
known to the rest of mankind, while they 
raised the admiration of the more intelH- 
gent, could not fail to excite the envy of 



his illiterate fratenit^, whose mafice he 
further drew upon hmi, by the freedom 
with which he treated the clergy in his 
writings, in which he spared neither their 
ignorance nor their want of morala : these 
therefore found no difficulty in posaessiBg 
the vulgar with the no^n of Bacon's 
dealing with the devil Under thi» pre- 
tence he was restnuned from veaifing lec- 
tures ; his writings were eofl£ncd to his 
convent ; and at length, in 1278, he him- 
self was imprisoned m his cell, at.64 years 
of age. Being allowed, however, the use 
•f his books, he still proceeded in the 
rational pursuit of knowledge; correcting 
hia former labours, and writing several 
curious pieces. 

When Bacon had been ten years in 
confinement, Jerom de Ascoti,. general of 
his order, who had condemned his doc- 
trine, was chosen pope, by the name of 
Nicholas IV. ; and being reputed a per- 
son of great abilities, and one who had 
turned his thoughts to philosophical stu- 
dies, Bacon resolved to apply to him for 
hia discharge ; and to shew both the in- 
nocence and the usefolness of his 8tu<£e^ 
addressed to him a treatise, ^ On the 
Means of avoiding the infirmities of (M 
Age." What effect this had on the pope 
does not appear ; it did not at least pro- 
duce an immediate discharge : however, 
towards the latter end of hia reign, hj 
the interposition of some noblemen, Ba- 
eon obtained hislibertv; after which he 
spent the remainder of his life in the col- 
lege of his Older, where he died in the 
year 1294^ at 86 years of age, and was 
buried in the Franciscan church. Sudi 
are the few particulars which the moat 
diligent researches have been able to dis. 
cover concerning the life of this very ex- 
traordinary man. 

Bacon's printed works are : 1. « Epis- 
tola Fratris Rogeri Baconis de Secretis 
Operibus Artis et Naturx, et de NuUitate 
l£ig^9e:" Faria 1542, in 4to. Basil 1593, 
in 8vo. 2. " Opus Majus:" London, 1733, 
in folio, published n)y Dr. Jebb. 3. " The- 
saurus Chemicus :" Francf, 1603 and 
1620. These printed works of Bacon 
contain a considerable number of essaj^ ; 
but there remain also in different Ubra^ 
ries several manuscripts not yet pub- 
lished. 

His other physical writings shew no 
less genius and force of mmd. In his 
treatise " Of the Secret works of Art and 
Nature," he shews that a person, perfect- 
ly acquainted with the manner observed 
by nature in her operations, would be able 
to rival her. In another piece, •* Of the 
Nullity of J&fiigi^'' be pcASts out^ with 
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^eats^city and penetration, whence 
the notion of it sprung:, and how weak 
all i>retences to it are. From a perusal 
of his works, it is evident that Bacon was 
no stranger to many of the capital disco- 
veries of the present and past ages. 
Gunpowder he certainly knew : thunder 
and lightning, he tells us, may be pro- 
duced by art : for that sulphur, nitre, and 
charcoal, which, when separate, have no 
sensible effect, when mixed together in 
due proportion^ and closely confined and 
fired, yieldJ a loud report, A more pre- 
cise description of gunpowder cannot be 
given in words. He also mentions a sort 
of unexting^ishable fire, prepared by art; 
which proves that he v»as not unacquaint- 
ed with phosphorus ; and that he had a 
notion of the rarefaction of the air, and 
the structure of an ur-pump, is past con- 
tradiction. He was the miracle, says Dp* 
Freind, of the a^e in which he lived, and 
the greatest genius, perhaps, for mechanic 
cal knowledge, that ever appeared in the 
world since Archimedes. He appears 
likewise to have been a master in the sci- 
ence of optics: he has accurately de- 
scribed the uses of reading-glasses, and 
shewn the way of making them. Dr. 
Freind adds, that he also describes the 
camera obscura, and all sorts of glasses 
which magnify X)r diminish any object, or 
bring it nearer to the eye, or remove it 
farther off. Bacon says himself, that he 
had great numbers of burning-glasses : 
and that there were none ever in use 
among the Latins, till his friend Peter de 
Mahara Curia applied himself to the mak- 
ing of them. That the telescope was not 
unknown to him,. appears from a passage 
where he says, that be was able to form 
glasses in such a manner, with respect to 
our sight and the objects, that the rays 
shall be refracted ana reflected wherever 
we please, so that we may see athin^ un- 
der what angle we think proper, either 
near or at a distance, and be able to read 
the smallest letters at an incredible dis- 
tance^ and to count the dust and sand, on 
account of the greatness of the angle 
under which we see the objects : and al- 
so, that we shall scarce see the greatest 
bodies near us, on account of the small- 
ness of the angle under which we view 
them. His skill in astronomy was amaz- 
ing : he discovered that error which oc- 
casioned the reformation of the calendar; 
one of the greatest efforts, according to 
Dr. Jebb, of human Industry : and his 
plan for correcting it was followed by 
Pope Gregory the Thirteenth, with this 
variation, that Bacon would have had the 
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correction to begin from the birth of out 
Saviour, whereas Gregory's amendment 
reaches no higher than the Nicene coun- 
cil. 

On the whole, it cannot be doubted that 
Friar Bacon is justly entitled to everlast- 
ing remembrance, as a philosopher and 
truly great man. If knowledge, says Dr. 
Enfield, is now too far advanced for the 
world to derive much information front 
his writings, respect must nevertheless be 
paid to the memory of the nian, who knew, 
more than his contemporaries, and who, 
in a dark age, added new lights to the 
lamp of science. 

BAco]f (Fbaitcis) in biography. Ba- 
ron of Verulam, Viscount of St. Albans, 
and Lord High Chancellor of England 
under King James I. He was born in 
1560, being son of Sir Nicholas Bacon, 
Lord Keeper of the Great Seal in the 
reign of Queen Elizabeth, by Ann, daugh- 
ter of sir Anthony Cook, eminent for her 
skill in the Latin and Greek languages. 
He gave, even in his infancy, tokens of 
what he would one day become; and 
Queen Elizabeth had many times occasion 
to admire his wit and talents, and used to 
call him her young lord keeper. In his 
thirteenth year he was entered a student 
at Trinity College, Cambridge, where he 
studied the philosophy of Aristotle, and 
made such progress in his studies, that at 
sixteen years of age he had run through 
the whole circle ofthe liberal arts,as they 
were then taught, and even began to per- 
ceive those imperfections in the existing 
philosophy, which he afterwards so effec- 
tually exposed, and thence not only over- 
turned the tyranny, which prevented the 
progress of true knowledge, but laid the 
foundation of that free and useful philo- 
sophy, which has since opened a way to 
so many glorious discoveries. On his 
leaving the university, his fathersenthim 
to France, where, before he was 19 years 
of age, he wrote a general view of the 
state of Europe : but Sir Nicholas dying, 
he was obliged suddenly to return to Eng- 
land, where he applied himself to the stu- 
dy of the common law, at Gray's Inn. His 
merit at len^ raised him to the highest 
dignities in his profession, viz. of Attor- 
ney-General, and Lord High Chancellor. 
But being of an easy and liberal disposi- 
tion, his servants took advantage of that 
temper and their situation under him, by 
accepting presents in the line of his pro- 
fession. Being abandoned by the king, 
he was tried by the house of >16rds. for 
bribery and corruption, and by them sen- 
tenced to pay a fine of 40,000/. and to re- 
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main pritoner in the Tower daring the 
king's pleasure. The king, however, 
■oon after remitted the fine and imprison- 
ment; but his misfortunes had given him 
m distaste for public affairs, and he after- 
wards mostly lived a retired life, closely 
pursuing his philosophical studies and 
amusements, in which time he composed 
the greatest part of his English and La- 
tin works. Though even in the midst of 
his honours and employments he forgot 
not his philosophy, but in 1620 published 
his great work " Novum Orgpinum." Af- 
ter some years spent in philosophical re- 
tirement, he was suddenly seized with 
pains in his head and stomach, as he was 
travelling into the country. These oblig- 
ed him to stop at Highgate, at the Earl 
of Arundle's, where he expired on the 
9th of April, in the 66th year of his age. 
No memorial remains of his last hours, 
excepting a letter addressed to the noble- 
man in whose house be died, in which he 
compares himself to Pliny, who lost his 
life by approaching too near Vesuvius du- 
ring an eruption. He was buried at St. 
Albans. 

To Bacon unquestionably belonged a 
most commanding genius, capable of in- 
venting, methodizing, and carrying for- 
ward to considerable maturity, a general 
plan for the improvement of natural sci- 
ence, by the only sure method of experi- 
ment. With a mind prompt in invention, 
• patient in enquiry, and subtle in discrimi- 
nation, neither affecting nor idolizing an- 
tiquity, he formed, andm agreat measure 
executed his great plan, " The Instaura- 
tion of Sciences," in six parts. Of these 
the first is entitled " The advancement of 
Learning:'* the second is the "Novum 
Organum,'* or new method of employing 
the rea^ning faculties in the pursuit of 
truth : the ** Sylva Sjrlvarum," or History 
of Nature, is the third part : the fourth 
is^entitled " Scala Intellectus ;" a series 
of steps is pointed out, by which the un- 
derstanding may regularly ascend in its 
philosophical enquiries : the fifth part is 
" Anticipationes Philosophicae,*' intended 
as philosophical hints and suggestions : 
the sixth part, in which the universal 
principles of natural knowledge, drawn 
from experiments, should be exhibited in 
a regular and complete system, the au- 
thor did not attempt to accomplish. The 
frand edifice, of which he laid the foun- 
ation only, he left to be finished by the 
united labours of philosophers of future 
ages. With confidence in the merit of 
his own works, and depending on posthu- 
mous celebrity. Bacon begins his last tes- 



tament with, *' My name and memory I 
leave to foreign nations ; and to mine own 
countrymen, after some time is passed 
over." Upon the superstructure that has 
been raised, on thefoundation of experi- 
mental philosophy he established, w^il] be 
read by distant ages, « Bacon, the father 
of experimental philosophy " 

Bacov, (JoHir) in biog^phy, a cele- 
brated sculptor, descended from an an- 
cient family in Somersetshire, was born 
in Southwark, Nov. 24, 1740, where his 
father Thomas Bacon, a cloth-worker, re- 
sided. When ver)' young, Mr. Bacon dis- 
covered a great inclination for drawing, 
common to children ; but, not being par- 
ticularly encouraged in it, he never made 
much proficiency in the art. At the age 
of 14, he was bound apprentice to Mr. 
Crispe, of Bow Church Yard, where he 
was employed in painting on porcelain. 
He occasionally assisted in the manufac- 
tory of china at Lambeth, particularly in 
forming small ornamental pieces, which 
he executed with so much taste, as to in- 
dicate no ordinary powers. To his ho- 
nour be it mentioned, that, by the encour- 
ragementhe met with, he was able prin- 
cipally to support his aged parents, re- 
duced in their circumstances, though by 
such an exertion he.was obliged to abridge 
himself of the necessaries of life. At the 
manufactory at Lambeth he had an op- 
portunity of observing models of different 
sculptors, which were sent to a pottery 
on the same premises to be burnt. From 
the fflght of these he immediately conceiv- 
ed a strong inclination for his future pro- 
fession. Having once made his xshoice, he 
was unremitting in his diligence ; and it 
is said that his progress was as rapid as 
his turn was sudden and unpremeditated. 
During this young man's apprenticeship, 
he formed a design of making statues in 
artificial stone ; and to his exertions is to 
be attributed the flourishing state of 
Coades's manufactory. In 1763, Mi*. Ba- 
con attempted to work in marble, and 
having never seen the operation perform- 
ed, he wasted to invent an instrument for 
transferring the form of the model to the 
marble, thisjs called " getting out the 
points," which h^s been brought into use 
both in England "and on the continent. 
The advantage of thi^ instrument con- 
sists in its certainty and exactness, in its 
taking a correct measurement in every 
direction, in its occupying a small com- 
pass, and that it may be transferred ei- 
ther to the model or the marble, without 
a separate instrument for each. In 1768, 
Mr. Bacon removed to the West end of 
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the town, and 'attended upon the Ro;^al 
Academy, where he received his first in- 
structions, having never before seen the 
art of modelling' or sculpture regularly 
performed. In the following year the 
g-old medal for sculpture, the first ever 
given by the society, was voted to Mr. 
Bacon. He became an associate of that 
^dy in the year 1770, and from this time 
his reputation was firmly established, and 
he obtained patronage of the highest 
rank. It would be needless to attempt 
an enumeration of the various works by 
which he attained to the first eminence in 
a very difficult profession. The efforts of 
his genius are widely spread, and his 
name will long live, the pride of the coun- 
try which gave him birth, andfrom which 
he had never occasion to travel for the 
improvement of his talents, or the culti- 
vation of a fine taste. 

This distinguished artist was suddenly 
attacked with an inflammation in his bow- 
els on the 4th of August, 1799, which ter- 
minated his life in little more than two 
days. He died August 7th, in the 59th 
year of his age, leaving behind him a 
character as great for integrity and virtue 
as he had obtained in his profession as a 
sculptor. He had been twice married, 
and left ten children and a widow, to 
mourn the loss of a tender father and af- 
fectionate husband. Cecil's Memoirs of 
Bacon. 

BACOPA, in botany, a genus of the 
Pentandria Monogynia class and order. 
Natural order Succulentae : portulacex, 
Jussieu. Essential character : corolla with 
a short tube spreading at top ; stem in« 
serted into the tube of the corolla ; stig- 
ma headed; capsule one-celled. There 
is but one species : viz. the b. aquatica, 
which is a native o£ Cayenne, on the bor- 
ders of rivulets, flowering and bearing 
fruit in December. The French call it 
herbe-aux-bruluresy on account of its effi- 
cacy in curing bums. 

BACTRIS, in botany, a genus of plants 
of the Monoecia Hexandria class and or- 
der. Natural order of palms. Essential 
character : male, calyx three-parted ; co- 
rolla one petalled, three-cleft ; stamina 
six. Female, calyx one -leaved, three- 
toothed ; corolla one-petalledj three- 
toothed ; stigma obscurely three-cleft ; 
drupe coriaceous. There are two spe- 
cies, the minor and major, natives of Car- 
thagena in South America. 

BADGE, in naval architecture, an orna- 
ment placed on the outside of small ships, 
very near the stern, containing either a 
window, or the representation of one. 

B.£CKIA, in botany,, so named in hon- 



our of Abraham Baeck, the intimate 
friend of Linnaeus, who receivedthis plant 
from him ; of the Octandria Monogynia 
class and order. Natural order Calycan- 
themae : Onagrae, Jussieu. Essential cha- 
racter; calyx funnel-form, five-toothed; 
corolla five-petalled ; capsule globular, 
four-celled, crowned. There is one spe- 
cies, viz. B. frutescens, a shrub which 
has the habit of southernwood, with 
wand-like branches, and opposite short 
simple twigs. It is a native of China, and 
called there tiongina. 

B^OBOTRYS, in botany, of the Pen- 
tandria Monogynia class and order. Es- 
sential character : corolla tabular, with a 
five-cleft border: calyx double; outer 
two-leaved ; inner one-leafed, bell-shap- 
ed ; berry globose, one-celled, growing 
to the calyx ; many seeded. A single 
species, viz the B memoralis, native of 
the Isle of Tanna in the South Seas. 

BAGGAGE, in military affairs, denotes 
the clothes, tents, utensils of divers sorts, 
provisions, and other necessaries belong- 
ing to an army. 

Before a march, the waggons with the 
baggage are marshalled according to the 
rank which the several regiments bear in 
the army ; being sometimes ordered to 
follow the respective columns of the ar- 
my, sometimes to follow the artillery, and 
sometimes to form a column by them- 
selves. The general's baggage marches 
first ; and each waggon has a flag shewing 
the regiment to which it belongs. 

BAGPIPE, a musical instrument of the 
wind kind, chiefly used in countiy places^ 
especially in the north ; it consists of two. 
principal parts ; the first a leathern bag, 
which blows up like a foot-ball by means 
of a port-vent, or little tube fitted to it, 
ancj stopped by ^ valve ; the other part 
consists of three pipes or flutes, the first 
called the great pipe or drone, and the 
second the Httle one, which pass the w^ind 
out only at the bottom ; the third has a 
reed, and is played on by compressing the 
bag under the arm, when full, and open- 
ing or stopping the holes, which are 
eight, with the fingers. The little pipe 
is ordinarily a foot long ; that played on 
thirteen inches ; and the poi*t-vent six. 

This instrument has been so long a fa- 
vourite with the natives of Scotland, that 
it may be considered as a national instru- 
ment. It is not known when it was in- 
troduced there, but it has been conjec- 
tured that the Danes or Norwegians car- 
ried it into the Hebrides, where it has 
been khown from times immemo^al. 

BAGS, sand, in military affairs, filled 
with eaith or sand, to repair breaches. 
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aad the embrasures of batteries, when 
damaged by the enemy's fire, or by the 
blast of the guns ; they are also used to 
raise a parapet in haste, or to repair one 
that is beaten down. They are only used 
when the g[round is rocky, and docs not 
aifoid ear9i enough to carry on the ap- 
proaches, 

BAHAR, or Barrs, in commerce, 
weights used in several places in the East 
l^ies. 

There are two of these weights, the 
one the great bahar, with which they 
weigh pepper, cloves, nutmegs, ginger, 
he. and contuns five hundred and fifty 
pounds of Portugal, or about five hundred 
mnd twenty-four pounds nine ounces 
avoirdupois weight. With the little ba- 
har they weigh quicksilver, vermilion, 
iTory, silk, &c. It contains about four 
hundred and thirty-seven pounds nine 
ounces avoirdupois weight. 

BAIL, in law, the setting at liberty one 
arrested or imprisoned, upon an action, 
either civil or criminal, upon sureties 
taken for his appearance, at a day and 
place assigned ; and is either common or 
q>ecial. 

Common bail is in actions of small pre- 
judite or slight proof, in which case any 
sureties are taken- But if the plaintiff 
make affidavit that the cause of action 
amounts to 10/. or upwards, in order to 
arrest the defendant, and make him put 
in substantial sureties for his appearance, 
called special bail, it is then required 
that the true cause of action be expressed 
in the body of the writ. 

Special bail, are two or more persons, 
who, after arrest, undertake generally, or 
enter into bond to the sheriff in a certain 
sum, to insure the defendant's appearance 
at the return of the writ : this obligation 
is called bail-bond. 

In criminal cases, all persons, by the 
common law, might be bailed till they 
were convicted of the offence laid to their 
charge : the statutes have made many ex- 
ceptions to this rule : when these do not 
intervene, bail may, upK>n offering suffi- 
cient surety, be taken either in court or, 
in particular cases, by the sheriff, coro- 
ner, or other magistrate, but usually by 
justices of peace, in the following cases ; 
persons of good fame, charged with the 
suspicion of man-slaughter or other infe- 
rior homicide. Persons charged with 
petit larceny, or any felony not before 
specified. Accessaries to felony, not be- 
ing of evil fame, nor under strong pre- 
sumption of guilt. Bui cannot be tsJcea 
upon an accusation of treason, nor mur- 
der, nor in the case of maa-slaughter« if the 



person be deariy the slayer ; nor does It 
extend to such as being committed for 
felony have broken prison, nor to persons 
out-lawed, nor to those who have abjured 
the realm, nor approvers, nor persona 
taken in the fact ot felony, nor persons 
chaiged with house-burning, nor persons 
taken by writ of excomtmtrdcato capiendo, 

BAILE, or Bau, in the sea language. 
The seamen call throwing the water by 
hand out of the ship or boat's hold haul- 
ing. They also call those hoops that bear 
up the tilt of a boat its bails. 

BAILLY (Jbak Stlvaiit,) a celebrated 
French astronomer, histori(^^pher, smd 
politician, was bom at Paris the 15th of 
September, 1736, and has figured as one 
of the greatest men of the age, being a 
member of several academies, and an ex- 
cellent scholar and writer. He enjoyed 
for several ^ears the office of keeper of 
the king^s pictures at Paris. He publish- 
ed in 1766, a volume in 4to, " An Essay 
on the Theory of Jupiter's Satellites," 
preceded by a history of the astronomy 
of these satellites. In the *' Journal £n- 
cyclop^dique," for May and June 1773, 
he addressed a letter to M. Bernoulli, 
astronomer royal at Berlin, upon some 
discoveries relative to these satellites 
which he had disputed. In 1768, he pub- 
lished the Eulogy of Leibnitz, which ob- 
tained the prize at the Academy of Ber- 
lin, where it was printed. In 1770, he 
printed at Paris, in 8vo, the Eulogies of 
Charles the Yth, of De la Caille, of Leib- 
nitz, aiidof Comeille. This last had the 
second prize at the Academy of Rouen, 
and that of Moliere had the same honour 
at the French Academy. 

M. Bailly a*as admitted into the Acade- 
my as adjunct, the 29th of January, 1763, 
and as associate, the 14th of July, 1770. 
In 1775 came out at Paris, in 4to, his 
" History of the Ancient Astronomy," in 
one volume ; in 1779, the " History of 
Modem Astronomy," in two volumes; 
and in 1787, the " History of the Indian 
and Orients! Astronomy," being the se- 
cond volume of the Ancient Astronomy. 
Besides these, he was author of many me- 
moirs in the several volumes of the Aca- 
demy. 

In the beginning of the revolution in 
France, in 1789, M. BaiUy took an active 
part'in that business, and was so popular 
and generally esteemed, that he was cho- 
sen the first president of the states gene- 
ral, and of the national assembly, and was 
afterwards, for two years together, the 
mayor of Paris ; in both which offices he 
conducted himself with great spirit, and 
gave general satis&ction. 
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He soon afterward, howeveir, experi- 
enced a sad reverse of fortune ; being ac« 
cused by the ruling party of favouring 
the king, he was arrested, and summarily 
condemned by an infamous and bloody 
tribunal, for incivism, and wishing to over- 
turn the republic, and died by the guillo- 
tine, at Paris, on the 11th day of Novem- 
ber, 1793, at S7 years of age. The cha- 
racter of tliis g^eatman can only be esti- 
mated by his works. In his person he was 
tall ; bis deportment was grave and se- 
date, and he blended firmness with sensi- 
bility. 

BAILIFF, an officer appointed for the 
administration of justice within a certain 
district, called a »sdliwick. Hence the 
sheriff is considered a bailiff to the crown; 
and his court, of which he has the care, 
and in which he is to execute the king^s 
ivrit, is called his bailiwick; so also his 
o£Bicers, who execute writs, warrants, ^c. 
are called bailiffs. 

Baixifps of franchises, those appointed 
by every lord within his liberty, to do such 
offices therein as the bailiff errant does at 
large in the county. 

There are also bailiffs of forests, and 
bailiffs of manors, who direct husbandry, 
fell trees, gather rents, pay quit rents, 
&c. 

BAiLiFf, water, an officer appointed in 
aU port towns for the searching of shipa;, 
gathering the toll for anchorage, &c. suid 
arresting persons for debt, &c. on the 
water. 

BAiLirr, however, is still applied to 
the chief magistrate of several corporate 
towns. The government of some of the 
king's castles is also committed to per- 
sons called bailiffs, as the bailiff of Dover 
castle. 

BAILIWICK, that liberty which is ex- 
empted from the sheriff of the county, 
over which liberty the lord thereof ap- 
points his own baihff, with the like power 
within his precint as an under-sheriff ex- 
ercises under the sheriff of the county : 
or it signifies the precinct of a bailiff, or 
the place within which his jurisdiction is 
terminated : such is the bailiff of West- 
minster. 

BAILMENT, is the delivery of things 
to another, sometimes to be delivered 
back to the bailer, sometimes to the bailee, 
and sometimes to a third person : this de- 
livery is called a bailment. The follow- 
ing rules are binding in the law of bail- 
ments : a bailee, who derives no advan- 
tage for his undertaking, is responsible 
only for gross negligence. A bailer, who 
alone receives benefit from the bailment, 



is responsible for slight negleet When 
the bailment is beneficial to both parties, 
the bailee must be answerable for ordina- 
ry neglect No bailee shall be charged 
for a loss by inevitable accident, or irre- 
sistible force, except by special ajpree- 
ment. Robbery by force is considered as 
irresistible, but a loss by private stealth 
is presumptive evidence of ordinary ne- 
glect. 

BAINBRIDGE, (John) an eminent 
physician, astronomer, and mathemati- 
cian. He was bom in 1582, at Ashby de 
la Zouch, Leicestershire. He studied at 
Cambridge, where, having taken his de- 
grees of bachelor and master of arts, he 
returned to Leicestershire, kept a gram- 
mar school, and at the same time prac- 
tised physic, employing his leisure hours 
in studying mathematics, especially as- 
tronomy, which had been his favourite 
science from his earliest years. By the 
advice of his friends, he removed to Lon- 
don, to better his condition, and improve 
himself with the conversation of learned 
men there ; and here he was admitted a 
fellow of the College of Physicians. His 
description oF the comet, which appeared 
in 1618, greatly rused his character, and 
procured him the acquaintance of Sir 
Henry Savile, who, in 1619, appointed 
him his first professpr of astronomy at 
Oxford. On his removal to this universi. 
ty, he entered a master commoner of 
Merton College ; the master and fellows 
of which appointed him junior reader of 
Linacer's lecture in 1631, and superior 
reader in 1635. As he resolved to pub- 
lish porrect editions of the ancient astro- 
nomers, agreeably to the statutes of , the 
founder of his professorship, that he 
might acquaint himself with the discove- 
ries of the Arabian astronomers, he be- 
gan the study of the Arabic language 
when he was above 40 years of age. Be- 
fore he had completed that work he died, 
in the year 1643, at 61 years of age. 

Dr. Bainbridge wrote many works, but 
most of them have never been published; 
those that were published, were the three 
following : viz. 1. " An Astronomical De- 
^ scription of the late Comet, from the 18th 
of November, 1618, to the 16th of De- 
cember following;" 4to, London, I6t9» 
2. "Procli Sphaera, Ptolomsi de Hypo- 
thesibus Planetarum Liber singulans.'* 
To which he added Ptolomy's "Canon 
Re^orum.*' He collated these pieces, 
witn ancient manuscripts, and^ave a Latin 
. version of them, illustrated with figures, 
printed in 4to, 1620. 3. *' Canicularia." 
. A treatise concerning the Dog-star, and 
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the canicular days ; published at Oxford, 
in 1648, by Mr. Greaves, together with 
a demonstration of the heliacal rising of 
Sirius, the Dog-Star, for the parallel of 
Lower Egypt. Dr. Bainbridge undertook 
this work at the request of Archbishop 
Usher, but he left it imperfect ; being pre- 
vented by the breaking out of the civil 
war, or by death. 

There were aiso several dissertations 
of his prepared for, and committed to the 
press the year after his death, but the 
edition of them was never completed. 

BAIT, in fishing, a thing prepared to 
take and bring fishes to. See An&livg. 

BAITING is applied to the act of small- 
er or weaker beasts attacking and har- 
rassing greater and stronger ones. Bulls 
and bears are baited by mastiffs, or bull- 
dogs. The practice of bull-baiting, and 
other sports of the same kind, which can- 
not be too strongly reprobated, may be 
traced to an early period of our history. 
In the twelfth century, it was a common 
practice on every holiday. In the reign 
of Henry VUI. many herds of bears were 
maintained for the purpose of baiting. 
Queen Mary had a great exhibition of 
bear-baiting immediately after mass, with 
which to entertain her sister Elizabeth, 
then a prisoner in Hatfi eld- House ; and 
the same princess, soon after her acces- 
sion to the throne, entertained the foreign 
ambassadors with the baiting of bulls and 
bears. The custom of bull-baiting was 
most ingeniously defended by Mr. Wind- 
ham, in the House of Commons, in the 
session of 1803, when a bill was brought 
in to stop that inhuman practice. Whales 
are baited by a kind of fish called orix, 
or killers, ten or twelve of which will 
atttack a young whale at once, and not 
leave him till he is killed. 

BAKER, (Thomas) a mathematician 
of some eminence, was bom at Utoh, in 
Somersetshire, in 1625. He entered up- 
on his studies at Oxford, in 1640, where 
he remained seven years. He was after- 
wards appointed vicar of Bishop's-Nym- 
met in Devonshire, where he lived a stu- 
dious and retired life for many years, 
chieiy pursuing the mathematical scien- 
ces ; of which he gave a proof of his criti- 
cal knowledge, in the book he published, 
concerning the general constniction of 
biquadratic equations, by a parabola and 
a circle ; the title of which book at full 
length is, "The Geometrical Key; or 
the Gate of Equations unlocked : or a 
new Discovery of the con9truction of all 
Equations, howsoever effected, not ex- 
ceeding the fourth degree; viz. of Linears, 



Quadratics, Cubics, Biquadratics, and the 
finding of all their" roots." 

A little before his death, the Royal So- 
ciety sent him some mathematical que- 
ries : to which he returned such satisfac- 
tory answers, as procured the present of 
a medal, with an mscription full of honour 
and respect Mr. Baker died at Bishop's- 
Nymmet, 1690, in the 65th year of his 
age. 

BAKER, (Hsnbt) an ingenious and 
diligent naturalist, was bom in London 
about the beginning of the 18th century. 
He was brought up under an eminent 
bookseller, but being of a philosophical 
turn of mind, he quitted that line of busi- 
ness soon after the expiration of his ap- 
prenticeship, and took to the employment 
of teaching deaf and dumb persons to 
speak and write, &c. in which occupation, 
in the course of his life, he acquired a 
handsome fortune. For his amusement, 
he cultivated various natural and philoso- 
phical sciences, particularly botany, natu- 
ral history, and microscopical subjects, 
in which he especially excelled, having, 
in the year 1744, obtained the Royal Socie- 
ty's gold medal, for his microscopical ex- 
periments on the crystallizations- and con- 
figurations of saline particles. He pub- 
lished various papers in the Transactions 
of the Royal Society, of which he was a 
worthy member, as well as of the Society 
of Antiquaries. 

He was author of many pieces on vari- 
ous subjects, the principal of which were, 
his Treatise on the Water Polype, and 
two treatises on the Microscope; viz. 
*' The Microscope made easy," and "Em- 
ployment for the Microscope," which 
have gone through several editions. 

Mr. Baker married Sophia, yoi^pgest 
daughter of the celebrated Daniel Defoe, 
by whon) he had two sons, who both died 
before him. He terminated an honour- 
able and useful life, at his apartments in 
the Strand, on the 25th of November, 
1774, being then upwards of 70 years of 
age. 

Baker, a person whose occupation or 
business is to prepare bread, or to reduce 
meal of any kind, whether simple or 
compound, into bread, biscuit, &c. It is 
not known when this very useful business 
first became a particular profession. Ba- 
kers were a distinct body of people in 
Rome, nearly two hundred years before 
the christian xra, and it is supposed that 
they came from Greece. To these were 
added a number of freemen, whq were 
incorporated into a college, from which 
neither they nor their children were al- 
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lowed to withdraw. They held their ef- 
fects in common, without enjoying any 
power of parting with them. Each bake- 
house had a patron, who had the super- 
intendency of it; and one of the patrons 
had the management of the others, and 
the care of the college. So respectable 
were the bakers at Rome, that occasion- 
ally one of the body was admitted among 
the senators. Even by our own statutes, 
the bakers are declared not to be handi- 
crafts J and in London they are under the 
particular jurisdiction of the lord mayor 
and aldermen, who fix the price of bread, 
and have the power of fining those who 
do not conform to their rules. Bread is 
made of flour, mixed and kneaded with 
yeast, water, and a little salt. It is known 
in London under two names, the white or 
wheaten, and the household : these differ 
only in degrees of purity : and the loaves 
must be marked with a W or H, or the ba- 
ker is liable to suffer a penalty. The pro- 
cess of bread-making is thus described : to 
a peck of meal are added a handful of salt, 
a pint of yeast, and three quarts of wa- 
ter, cold in summer, hot in winter, .and 
temperate between the two. The whole 
being kneaded, will rise in about an hour: 
it is then moulded into loaves, and put 
into the oven to bake. The oven takes 
more than an hour to heat properly, and 
bread about three hours to bake. The 
price of bread is regulated according to 
the price of wheat : and bakers are di- 
rected in this by the magistrates, whose 
rules they are bound to follow. By these, 
the peck-loaf of each sort of bread must 
weigh seventeen pounds six ounces avoir- 
dupois weight, and smaller loaves in the 
same proportion. Every sack of flour is 
to weigh two hundred and a half; and 
from this there ought to be made, at an 
average, twenty such peck loaves, or 
eighty common quartern loaves. If the 
bread was short in its weight only one 
ounce in thirty-six, the baker formerly, 
was liable to be put in the pillory ; and 
for the same offence he may now be fined, 
at the will of the magistrates, in any sum 
not less than one shilling, or more than 
five shillings, for every ounce wanting ; 
such bread being complained of, and 
weighed, in the presence of the magis- 
trate, within twenty-four hours after it is 
baked, because bread loses in weight by 
keeping. It is said that scarcely any na- 
tion lives without bread, or something as 
a substitute for it. The Laplanders have 
no com, but they make bread of their 
dried fishes, and of the inner rind of the 
nine, which seems to be used not so much 



on account of the nourishment to be ob- 
tained fi*om it, as for the sake of having si 
dry food. In Norway they make bread 
that will keep thirty or forty years, and 
the inhabitants esteem the old and stale 
bread in preference to that which is newly 
made. For their great feasts particular 
care is taken to have the oldest bread ; 
so that at the christening of a child, for 
instance, they have usually bread which 
has been baked perhaps at the birth of 
the father, or even grandfather. It is 
made from barley and oats, and baked be- 
tween two hollow stones. See Biscuit. 
■ BALJENA, the whale, in zoology, a ge- 
nus of the Mammalia class, belonging 
to the order of Cetae. The characters of 
this genus are these : the balaena, in place 
of teeth, has a horny plate on the 
upper jaw,, and a double fistula or pipe 
for throwing out water. There are six 
species : Balxna bo-ops, the pike-headed 
whale, has a double pipe in its snout, 
three fins and a hard horny ridge on 
its back. The belly is full of longitu- 
dinal folds or rugae. It frequents the 
northern ocean. The length of one taken 
on the coast of Scotland, as remarked by 
Sir Robert Sibbald, was forty six feet> 
and its greatest circumference twenty. 
This species takes its name from the 
shape of its nose, which is narrower and 
sharper pointed than that of other whales. 
One was taken a few years since near 
Reedy Island in the Delaware river, and 
was exhibited in Philadelphia. Balaena 
musculus has a double pipe in its front 
and three fins; the under jaw is much 
wider than the upper one. It frequents 
the Scotch coasts, and feeds upon her- 
rings. Balxna mysticetus, the common 
or great Greenland whale, which has no 
fin on the back. This is the largest of 
all animals ; it is even at present some- 
times found in the nofthern seas ninety 
feet in length, but formerly they were 
taken of a much greater size, when the 
captures were less frequent, and the fish 
had time to grow. Such is their bulk 
within the arctic circle ; but in the torrid 
zone, where they are less molested, whales 
are still seen one hundred and sixty feet 
long. The head is very much dispropqrtion- 
ed to the size of the body, beinj^one third 
ofthe size of the fish; the under lip is much 
broader than the upper. The tongue is 
composed of a very soft spongy fat, ca- 
pable of yielding five or six barrels of oil. 
The gullet is very small for so vast a 
fish, not exceeding four inches in width. 
In the middle of the head are two orifi- 
ces, through which it spouts water to a 
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VMt height, and with a great noiae, espe- 
cially when disturbed or wounded ; the 
•yet are placed towards the back of the 
heady being the most convenient situation 
for enabhng them to see both before and 
behind ; as also to see over them, where 
their food is principally found. They are 
guarded by eye-lids and eye-lashes, as in 
quadrupeds ; and the animals seem to be 
very sharp-sighted. Nor is their sense of 
hearing in less perfection ; for they are 
wamea at a great distance of any duiker 
preparing aninst them. It is true, in- 
deM, that tne external organ of hearing 
is not perceptible, for this might only em- 
barrass them in their natunl element ;. 
but as soon as the thin scarif skin is re- 
moved, a black spot is discovered behind 
^e eye, and under that is the auditory ca- 
nal that leads to a regular apparatus for 
bearing. In short, the animaJ hears the 
smallest sounds at very great distances, 
and at all times, except when it is spout- 
ing water, which is the time that the fish- 
ers aTOioach to strike it. What is called 
whaleoone adheres to the upper jaw, and 
is formed of thin parallel uminae, some 
tH the longest four yards in length ; of 
these there are commonly 350 on each 
aide, but in very old fish more. Tbey 
breed only once in two years. Their 
fidelity to each other exceeds whatever 
we are told even of the constancy of 
birds. Some fishers, as Anderson, in- 
forms us having struck one of two whales, 
a male and a female, that were in compa- 
ny together, the wounded fish made a 
long and terrible resistance; it struck 
down a boat with three men in it, with 
a single blow of its tail, by which all went 
to the bottom. The other still attended 
its companion, and lent it every assist- 
ance ; till at last, the fish that was struck 
sunk under the luimber of its wounds ; 
while its faithful associate, disdaining to 
survive the loss, with g^eat bellowing, 
stretched itself upon the dead fish, and 
shared its fate. The whale goes with 
young nine or ten months, and is then 
tatter than usual, particularly when near 
the time of bringing forth. It is said that 
the embryo, when first perceptible, is 
about seventeen inches long, and white ; 
but the cub, when excluded, is black, and 
about ten feet long. She generally pro- 
duces one young one, and never above 
two. When she suckles her young, she 
throws hei-self on one side on the surface 
of the sea, and the young one attaches 
itself to the teat. Nothing can exceed 
the tenderness of the female for her off- 
spring. Even when wounded, she still 



clasps hec young one; and when she 
plunges to avoid danger, takes it to the 
bottom ; but rises sooner than usual, to 
give it breath again. The young ones 
continue at the breast for a yeac^ during. 
which time they are called, by the sailors, 
short-heads. They are then exti^mely 
fat, and yield above fifty barrels of blub- 
ber. The mother at the same time is 
equally lean and emaciated. In the year 
1814, one of this species was killed, that 
had made its wav up the Delaware river, 
and g^unded in shoal water near the 
falls ; it proved to be a young one« and 
was exhioited in Philadelphia. Balaena 
physalus, or fin fish, is distinguished from 
the common whale by a fin on the back, 
placed very low and near the tail. The 
length is equal to that of the common 
kind, but much more slender. It is fur- 
nished with whalebone in the upper jaw, 
mixed with hairs, but short and knotty, 
and of little value. The blubber also in 
the body of this kind is very inconsidera- 
ble. These circumstances, added to its 
extreme fierceness and agility, which ren- 
der the capture very dangerous, cause 
the fishers to neglect it. The natives of 
Greenland, however, hold it in neat- 
esteem, as it affords a quantity of flesh, 
wnich, to their palate, is very agreeable. 
The lips are brown, and like a twisted 
rope ; the spout hole is seemingly split in 
the top of its head, through which it 
blows water with much* more violence, 
and to a greater height, than the common 
whale. The fishers are not very fond of 
seeing it, for on its appearance the others 
retire out of those seas. It feeds on her- 
ring and small fish. Inoffensive as the 
whale is, it is not without enemies. I'here 
is a small animal of the shell>fish kind, 
called the whale-louse, that sticks to its 
body, as we see shell sticking to the foul 
bottom of a ship. This insinuates itself 
chiefly under the fins ; and whatever ef- 
forts the g^at animal makes, it still keeps 
its hold, and lives upon the fat, which it 
is provided with instruments to arrive 
at. The sword-fish, liowever, is Ae 
whale's most terrible enemy. At the 
sight of this little animal, the whale 
seems agitated in an extraordinary man- 
ner, leaping from the water as if with 
affright : whenever it appears, th^ whale 
perceives it at a distance, and flies from 
it in the opposite direction. The whale 
has no instrument of defence, except the 
tail ; with tliat it endeavours to strike the 
enemy; and a single blow taking* place 
would efl'ecl^ally destroy its adversary ; 
but the sword-fish is as active as the other 
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b strong, and easily avoids the stroke ; 
then bounding into the air, it falls upon 
its enemy, and endeavours not to pierce 
with its pointed beak, but to cut with its 
toothed edges. The sea all about is soon 
^ed with bloodf proceeding from the 
wounds of the whale ; while the enor- 
mous' animal vainly endeavours to reach 
its invader, and stnkes with its tail against 
the surface of the water, making a report 
at each blow louder tlian the noise of a 
cannon. There is still another powerful 
enemy to this fish, which is called the oria, 
or killer. A number of these are said to 
surround the whale in the same manner 
as dogs ^et round a bull. Some attack it 
with their their teeth behind ; others at- 
tempt it before : until at last the great 
animal is torn down, and its tongue is said 
to be the only part they devour when they 
have made it their prey. But of all the 
enemies of these enormous fishes, man is 
the gpreatest ; be alone destroys more in a 
year than the rest in an age, and actually 
has thinned their numbers in that part of 
the world where they are chiefly sought. 
At the first discovery of Greenland, 
whales, not being used to be disturbed, 
frequently came into the very bays, and 
were aecordingfly killed almost close to 
the shore ; so that the blubber, being cut 
off, was immediately boiled into oil on the 
spot. The ships, in those times, took in 
nothing but the pure oil and the whale- 
bone, and all the business was executed 
in the country ; by which means a ship 
could brin^ home the product of many 
more whales, than she can according to 
the present method of conducting this 
trade. The fishing also was then so plen- 
tiful, that they were obliged sometimes 
to send other ships to fetch off the oil 
they had made, the quantity being more 
than the fishing ships could bring away. 
Bat time and change of circumstances 
have shifted the situation of this trade. 
The ships coming in such numbers from 
Holland, Denmark, Hamburg, and other 
northern countries, all intrudersupon the 
English, who were the first discoverers 
of Greenland, the whales were disturbed ; 
and gradually, as other fish often do, for- 
saking the place, were not to be killed so 
near die shore as before ; but are now 
found, and have been so ever since, in 
the openings and space among the ice, 
where they have deep water, and where 
they go sometimes a g^at many leagues 
from the shore. The whale-fishery be- 
gins in May, and continues all June and 
July : but whether the ships have good 
or bad success, they must come away, 
and get clear of ti^e ice, by the end of 
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August. There are. several whale fishe« 
ries on the coast of the United States, and 
two or three of these animals are taken 
annually as far south as Great Egg Har- 
bour. See Plate I. Piscxs, ^g. 5. Whjili 

FiSHBBT. 

BALE, in commerce, is said of mer- 
chandizes packed up in cloth, and cord- 
ed round very tight, m order to keep them 
from breakings, or preserve them from 
the weather. Most of the merchandize 
capable of this kind of package, designed 
for fairs or exportation, ought to be in 
bales, and too much care cannot be taken 
in packing them, to prevent their being 
damaged. The bales are always to be 
marked and numbered, that the mer- 
chants to whom they belong may easily 
know them. 

Bjlls £rooda, among the Engliah mer- 
chants, are all such as are imported or 
exported in bales ; but the French give 
that name to certain hardwares, and other 
sort of merchandise, which come to Paris, 
and are commonly made by bad work- 
men, of indifferent materials. 

BALISTES, in natural histoiy, a genus 
of Branchiostegous fishes. The generic 
characters are : teeth eight in each jaw, 
of which the two anterior ones are longer, 
and three lateral ones on each side more 
obtuse ; body compressed ; abdomen 
carinated ; skin tough, often reticulated 
by scale-like divisions. There are 24 
species ; of which we shall mention the 
following, viz. the B. monoceros, or uni- 
corn file-fish, which is often two feet long 
or more ; the body is of an oval shape, 
and possesses the power of inflating at 
pleasure the sides of the abdomen, by 
means of a pair of bony processes within 
that part ; tibe skin is every where cover- 
ed with minute spines, and the general 
colour is grey, inclining to brown on the 
upper parts, and varied with irregular, 
dusky, subtransverse undulations and 
spots : immediately over the head, just 
above their eyes, is a strong, single, re- 
curved spine, of considerable length, and 
serrated on the hind part : both fins and 
tail are of a pale brown colour, the latter 
being marked by a few dusky bars. This 
fish is a native of the Indian and Ameri- 
can seas, feeding chiefly on crustaceoiu 
and testaceous marine animals. It is sud 
to be a poisonous fish. B. vetula, or an* 
cient file-fish, is likewise denominated 
the old wife fish, a name which it is sup- 
posed to have obtuned from the aippear- 
ance of the mouth when viewed in tront, 
as well as from the slightly murmuring 
noise which it utters when first taken. B. 
maculatus^ spotted file^fish, is of an oval 
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slrape; its length is about eighteen or 
f«renty inches, sometimes as much as two 
feet ; colour pale violet ; sldn strongly 
marked into lozenge-shaped reticulations; 
first dorsal fin three-rayed ; the first very 
strong; ventral spines rough, and but 
slighuy projecting; tail somewhat con- 
vex in the middle of the outline, with 
falcated tops ; whole body dorsal, and 
ahal fin marked with numerous round 
hlue spots. Native of the Indian and 
American seas. B. undulatus, or black 
file-fisb, is a native of the Indian seas, ob- 
served first about the shores of Sumatra 
b^ the enterprizing and highly merito- 
nous traveller Mungo Park. From the 
mouth to the base of the pectoral fins 
run three red lines, and tbe body is ob- 
liquely undulated by twelve lines of the 
same colour. Some fish of this genus are 
called Trigger-fish, from the circum- 
stance of the first ray of the dorsal fin be- 
ing fixed by the second, when elevated to 
a perpendicular position, like the trigger 
of a gun ; this ray cannot be restored to 
its oblique position without first inclining 
the second ray, which by a peculiar me- 
chanism, acts as a prop. See Plate n. 
Pisces, fig. I. 

BALL, in the military art, compre- 
hends all sorts of bullets for fire-arms, 
from the cannon to the pistol. 

Cannon-balls are made of iron ; mus- 
ket-balls, pistol-balls, &c. are of lead. 
Hie expenraent has been tried of iron 
balls for pistols and fusees, but they are 
justly rejected, not only on account of 
their lightness, which prevents them 
from flying straight, but because thev 
are apt to furrow the barrel of the pistol, 
&c. . 

Cannon-balls are always distinguished 
by their respective calibres : thus. 



For a 



Ball and socket is an instrument made 
of brass, with a perpetual screw, so as to 
move horizontally, vertically, and ob- 
Iiquel)r ; and is generally used for the 
managing^ of surveying instruments, and 
astronomical instruments. 

BALLAD, in music, formerly a little 
history told in verse, and sung to the harp 
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or viol, either by the author himself, or 
the jongleur, whose profesnon it was to 
follow the bard and sing his works. 
About a century since the word ballad 
beg^n to imply a brief, simple, tale, con- I 
veyed in three or four verses, set to a 
short and familiar air, in which sense it 
is now understood. 

BALLANCB, or Balaitcs, in mecha- 
nics, one of the simple powers, which 
serves to find out the equality or diifer- 
ence of weight in heavy bodies. See Me- 
chanics. 

BixLAiircB of trade, a term applied to 
the money ballance to be paid by one na- 
tion trading and carrying on business 
with another. So far as the articles mu- 
tually exported and imported pay for each 
other, there is no ballancie ; but on which 
ever side the exports fall short in their 
amount, that nation is said to have the 
ballanceoftrade against it. See Trabe. 

Ballaitce, hydroBtaHcal. See Htdbo- 

STATICS. 

BALLAiircs of a clock or watch. See 
Clock-wobk and Watch- woek. 

Ballance, to, in sea-language, to con- 
tract a sail into a narrower compass, and 
the term is' applied particularly to the 
mizen of a ship, and the main ssdl of those 
vessels in which it is extended by a boom. 
The operation of balancing the mizen is 
performed by lowering the yard a little, 
then rolling up a small portion of the ssul 
at the upper corner, and lashing it about 
one-fifth down towards the mast. A boom- 
sail is ballanced by rolling up a portion of 
the clue, or lower aftermost comer, and 
fastening it strongly to the boom. 

BALLAST, a quantity of stones, gravel, 
or sand, laid in a ship's hold, to maSze her 
sink to a certain depth into the water, 
and sail upright, rendering her of a pro- 
digious weight. The ballast is sometimes 
one-cjiuarter, one-third, or one half, ac- 
cording to Uie (Ufference of the bulk of 
the ship. Flat vessels require the most 
ballast. Ships are said to be in ballast, 
when they have no other loading. Mas- 
ters of vesselsare obliged to declare the 
quantity of ballast they bear, and to un- 
load it at certain places. They are pro- 
Idbited unloading their ballast in havens, 
roads, &c. the neglect of which prohibi- 
tion has ruined many excellent ports. 
All ships and vessels taking in ballast on 
the river Thames are bound to pay the 
corporation of the Trinity-house, for 
every ton carried to any ship in the cojd 
trade, 1«. and for every other British ship» 
1«. 3rf. For every ton carried to any 
foreign ship, 1». 7rf. The Trinity-house 
employ men, and regulate themj and their 
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lighters are to.be marked. The art of bal- 
ksting^ as it is called, consists in placing 
the centre of gravity, so as neither to be 
too high nor too low, too far forward nor 
too far aft, and that the surface of the 
water may nearly rise to the extreme 
breadth amidahip, and ^thqs the ship will 
be enabled to carry a good sail, incline 
but little, and ply well to the windward. 

BALLET, in music, a theatrical repre> 
sentation of some tale or fable, told in 
dance, or metrical action, accompanied 
with music. The artist who invents and 
superintends the rehearsal and perform- 
ance of the ballet is called the ballet- 
roaster. 

B ALISTA, in antiquity, a military ma- 
chine, used by tlie ancients in besieging 
cities, to throw large stones, darts^ and 
javelins. 

It resembled our cross-bows, though 
much larger, and superior in force. 

From this engine stones of a size not 
less tban mill-atones were thrown with so 
peat a violence, as to dash whole houses 
in pieces at a blow. It is described thus : 
around iron cylinder was fastened be- 
tween two planks, from which reached a 
hollow square beam, placed crosswise,and 
fastened with cords, to which were added 
screws : at one end of this stood the en- 
gineer, who put a wooden shaft with a 
bi^ head into the cavity of the beam : 
this done, two men bent the engine by 
drawing some wheels : when the top of 
the head was drawn to the utmost end of 
the cords, the shaft was driven out of the 
balista, &c. 

BALLOON, or Balok, in a general 
sense, signifies any spherical hollow body, 
of whatever matter it be composed, or 
for whatever purposes it be designed. 

Thus, with chemists, balloon denotes a 
round-short-necked vessel, used to re- 
ceive what is distilled by means of fire ; 
in architecture, a round globe on the top 
of a pillar; and among engineers, a kind 
of bomb mad&of pasteboard, and played 
off in fire-works, either in the air or in the 
water, in imitation of a real bomb. Bal- 
loon, in the French paper trade, is a term 
for a quantity of paper, containing 24 
reams, it is also the name of a sort of 
brigantine used in the kingdom of Siam. 

Ballooit. See Aeuostatioit. 

BALLOTA, in botany, a genus of the 
Bidynamia Gymnospermia class and or- 
der. Natural order of the Verticillata, 
or Labiatae. Essential character : calyx 
salver-shaped, five-toothed, ten-streaked: 
corolla upper-lip crenate, concave. There 
are six species. B. Nigra is the black or 
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stinking horehound, a haiiy plant, with » 
an upright brownish stem, su>out two feet 
in height. It is a perennial plant, com- 
mon in most parts of Europe, in waste 
places and hedges, flowering in July. It 
IS recommended in hysterica cases. In 
Gothland it is an universal remedy for cat- 
tle ; but the Swedish plant is probably 
not the same as ours. The European 
sorts, being common inking weeds, are 
never introduced into g^ardens. 
BALLS, or Baixbts, in heraldry, a fre- 

3uent bearing in coats of arms, usually 
enominated, according to their colours, 
bezants, plates, hurts, &c. 

BALM, or BAT7H,in botany. See Me- 

LISSA. 

BALNEUM, a term used by chemists 
to signify a vessel filled with some matter, 
as sand, water, or the like, in which ano- 
ther is placed that requires a more gentle 
heat than the naked fire. 

BALSAM, or Native Bauam, an oily, 
resinous, liquid substance, flowing either 
spontaneously, or by means of incision, 
from certain plants of sovereign virtue in 
the cure of several disorders. 

The term balsam, or balm, was origin- 
ally confined to a thick fra^ant juice, ob- 
tained from the amyris Gdeadensis, and 
afterwards applied by chemists to all sub- 
stances which possessed the same degree 
of consistence and a strong smell, whe- 
ther natural or artificial. The word bal- 
sam originally implied a.substance pos- 
sessing a certain degree of fluidity : but 
now there are two classes of balsams; the 
one fluid, and the other solid and brittle. 
A balsam, then, is a substance, which pos- 
sesses the general properties of a resin ; 
but which, when heated or digested in 
acids, yields a portion of benzoic acid. 
See Bsxzoih. 

Chemists, in general, have considered 
them as combinations of a resin with ben- 
zoic acid ; but Mr. Hatchet has made it 
probable, that the acid is formed at the 
time of its separation. They are insolu- 
ble in water ; but when boiled in that 
liquid, often give out a portion of benzoic 
acid. Alcohol and ether dissolve them 
readily. The strong acids, likewise, dis- 
solve them, and during the solution, a por- 
tion of benzoic acid is separated. Nitric 
acid, in some cases, evolves likewise 
traces of prussic acid. The alkalies act 
upon them nearly as on the resins. They 
may be divided into two classes; namely, 
liquid and solid balsams. 

Liquid balsams. The liquid balsams 
at present known are five in number; 
namely, 
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1. Opobalsamom. 4. Peru. 

2. Copaiva. 5. Stypax. 

3. Tolu. 

1. Opobalsunum, or balm of Gilead.— 
This balsam is obtiuned from the amyris 
Gileadensis, a tree which grows In Ara- 
bia, especially nesir Mecca. It is so much 
valued by the Turks, that it is seldom or 
never imported into Europe. We are 
of course ignorant of its composition. It 
it is said to be at first turbid and white,and 
of a strong aromatie smell, and bitter, 
acrid, astrin^nt taste ; but by keeping 
it becomes Imipid and thin, and its colour 
changes first to g^en, then to yellow, and 
at last it assumes the colour of honey,and 
the consistence of turpentine. It is also 
very tenacious and glutinous, stieking to 
the fingers, and may be drawn into long 
threads. The mode of ascertaining the 
purity of this balsam at Cairo and Mecca 
IS, to drop it into a cup of clear cold wa» 
ter ; if it remain in one place on the sur- 
hce, it is of little or no value, but if it ex- 
tend itself like a skin over the whole'sur- 
face, (and this skin is even, and almost 
transparent, and may be taken off the 
water with a hair,) it is of great worth. 
The balsam of Gilead principally comes 
from Arabia Petraea, from whence the 
Arabs carry it to Mecca for sale during 
the stay of the caravans from Egypt and 
Turkey. It grows also in the Holy Land, 
but not without much culture and atten- 
tion, whereas in Arabia it grows without 

cultivation. It is the produce of a species 
of the amyris, rising to the height of the 
pomegranate tree, to which it has a 
great resembfence, both in its branches 
and flowers. See Amtkis. The balsam 
is obtained by incision during the sum- 
mer months, flowing over in a viscous 
juice, called Opobalsamum. It is white 
when it comes from the tree, and changes 
first to a green, and afterwards to a gold 
colour. 

2. Copaiva.— -This balsam is obtained 
from the Copaifera Officinalis; a tree 
which grows m South America, and some 
of the West Indian islands. It exudes 
from incisions made in the trunk of thfe 
tree. The juice thus obtained is trans- 
parent, of a yellowish colour, an agreea- 
ble smell, a pungent taste, at first of the 
consistence of oil, but it gradually be- 
comes as thick as hone^. Its specific 
gravity is 0.950. When mixed with wa- 
ter and distilled, there comes over with 
the water a veiy large portion of volatile 
oiL The oil ceases to come over before 
allthe water has passed into the receiv- 
er. The residuum of course consists of 
two substuicesi namely, the watery por- 



tion, and a gceyish yellow ibbstiiicey 
lying at the bottom of tlie vessel, which, 
on exposure to the air, dries, an') be- 
comes brittle and transparent. When 
heated it melts, and possesses the cha- 
racters of a resin. Nitric acid acts upon 
this balsam with considerable enei-gy. 
When one part of the balsam is mixed 
with four parts of nitric acid and two 
parts of water, and heated, a yellowish so- 
lution is formed, similar to the original 
balsam, butdarker. When distilled, there 
comes over with the liquid that passes 
into the receiver an apple-green oil, 
which li nes the helm of the retort. The 
nature of the residue was not examined. 
When -treated with sulphuric add, it 
yields a portion of artificial tannin. Whe- 
ther this balsam yields benzoic acid, has 
not been ascertained : its properties are 
rather against the probability of its doing 
so. Indeed it bears a striking resem- 
blance to turpentine in many respects; 
and ought, along with it, to constitute a 
class of bodies intermediate between vo- 
latile oils and resins, to which the name 
of turpentine might be given. 
* 3. Balsam of Toiu. — This substance is 
obtained from the Toluifera balsamum, a 
tree which (prows in South America. The 
balsam flows from incisions made in the 
bark. It comes to Europe in small gourd 
shells. It is of a reddish brown colour 
and conriderable consistence, and when 
exposed to the air it becomes solid and 
brittle. Its smell is fragrant, and con- 
tinues so even after the balsam has be- 
come thick by age. When distilled with 
water, it yields very little volatile oil. 
but impregnates the water strongly with 
its taste and smell. A quantity df ben- 
zoic acid sublimes, if the distillation be 
continued. Mr* Hatchett found it solu- 
ble in the alkalies, fike the rest, of the 
balsams. When he dissolved it in the 
smallest possible quantity of lixivium of 
potash, it completely loses its own odour 
and assumes a most fragrant smell, some- 
what resembling that of the clove i^.pink. 
'' This smell," Mr. Hatchett observes, 
" is not fugitive, for it is still retained by 
a solution which was prepared in June* 
and has remuned in an open glass during; 
four months." When digested in sul- 
phuric acid, a considerable quantity of 
pure benzoic acid sublimes. When the 
solution of it in this acid is evaporated to 
dryness, and the residuum treated with 
alcohol, a portion of artificial tannin is ob- 
tained ; the residual charcoal amounts ta 
0. 54 of the original balsam. 

4. Balsam of Peru is obtained froni the 
Myroxylon Peruiferum. The tree is full 
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of )F«siiiy and the balaam is obtained by 
boiling tbe twigs in water. It has the 
consistency of honey, a brown colour, an 
agreeable sraeU, and a hot acrid taste. 
When boiled with water for some time, 
the liquid separated by the filter reddens 
vegetable blues, and deposits crystals of 
benzoic acid on cooling. The water con- 
tains na other subsUnce. Whendistilled 
with water, it yields a veiy small quantity 
of reddish limpid oil. A Saturated solu- 
tion of carbonate of soda forms with this 
baljun a thick mass. When diluted with 
water, and heated, a portion is dissolved. 
The sohition, when saturated with sul- 
phuric acid, deposits crystals of benzoic 
acid- One part of the balsam, treated 
with one part of potash dissolved in four 
parts of water, formed an opaque solu- 
tion, which gradually separated into two 
portions ; the uppermost, a clear oil, with 
some grey flakes at its lower suiface ; 
the undermost, a dark brownish red 
opaque solution. This last solution, when 
saturated with sulphuric acid, let fall a 
resinous-like substance, dissolved by boil- 
ingr» while benzoic acid crvstallized. Ni- 
tric acid acts upon the balsam with ener- 
gy, and gives it an orange yellow colour, 
when assisted by heat. When distilled 
with a sufficient quantity of this acid di- 
luted, the liquid in the receiver smells of 
bitter almonds. When this balsam is 
treated with sulphuric acid, artificial tani 
iiin is also formed, and the sesidual char- 
coal amounts to no less than 0.64 of the 
original weight of the balsam. 

5. Stjrrax. — This is a semifluid juice, 
8^ to be obtained from the Styrace offi- 
cinale, a tree which grows in Virginia, 
Mexico, and some other parts of America. 
ft is prepared in the island Cobrass, in 
the Red Sea, from the bark of a tree call- 
ed roaa mallos by the natives, and consi- 
dered by botanists as the same with the 
American species. The bark of this tree 
is boiled in salt water to the consistence 
of bird-lime, and then put into casks. 
Bouillon la Grange has published an ac- 
count of its properties. Its colour is 
greenish, its taste aromatic, and its smell 
agreeable. It is easily volatilized by heat. 
When treated with water, benzoic acid 
is dissolred. It is totally soluble in alco- 
hol, except the impurities. When ex- 
posed to the air, it becomes harder, and 
absorbs oxygen. When distilled, it yields 
sn acidulous water, having the odour of 
benzoic acid, a limpid colourless hot oil, 
a solid coloured oil^ benzoic acid, and a 
mixture Of carbonic acid and capburetted 



hydrogen. The charcoal is light, and eon* 
tains some oil. 

SoUd balaama. The solid balsams at 
present known are only three in number ; 
namely, 

1. Benzoin. 3. Dragon's blood. 

2. Storax. 

1 . Benzoin. — This substance is the pro- 
duce of the styrax benzoe, a tree which 
grows in Sumatra, &c. and which has been 
described by Dr. Dryander. Benzoin is 
obtained from this tree by incision ; a tree 
yielding three or four pounds. It is a 
solid, brittle substance, sometimes in the 
form of yellowish white tears, joined to- 
other by a brown substance, and some- 
times in the form of a brown substance, 
not unlike common rosin. It has a very 
agreeable smell, which is increased by 
heating the benzoin. It has little taste. 
Its specific g^vity is 1. 092. Alcohol dis- 
solves it when assisted by a gentle heat, 
and forms a deep yellow solution, inclin- 
ing to reddish brown. When this solu- 
tion is diluted with water, the benzoin 
precipitates in the form of a white pow- 
der. It is precipitated also by muriatic 
and acetic acids, but not by the alkalies. 
A few drops of sulphuric acid likewise 
precipitate the benzoin ; but an additional 
quantity re-dissolves it, and forms all- 
quid, of the. colour of port wine. Nitric 
acid acts with violence on benzoin, and 
converts it into an orange-coloured mass. 
When assisted by heat, the acid dissolves 
the benzoin ; and as the solution cools, 
crystals of benzoic acid gradually sepa- 
rate. Mr. Hatchett ascertained, that by 
this process a quantity of artificial tannin 
is formed. Sulphuric acid dissolves ben- 
zoin, while benzoic acid sublimes ; the 
solution is at first a deep red. By conti- 
nuing the digestion, a portion of artificial 
tannin is formed, and the charcoal evolv- 
ed amounts to 0.48 of the benzoin dis- 
solved. Acetic acid dissolves benzoin 
without the assistance of heat. When 
heat is applied, the solution, as it cools, 
becomes turbid ; owing to the separation 
of benzoic acid. Benzoin is dissolved by 
a boiling lixivium of the fixed alkaliesc 
a dark brown solution is formed, whicn 
becomes turbid after some days exposure 
to the air. Ammonia likewise dissolves 
benzoin sparinglv. 

2. Storax. — This is the- most fragant 
of all the balsams, and is obtained mm 
the styrax officinalis, a tree which grows 
in the Levant, and it is said also in Italy. 
Sometimes it is in the state of red tears : 
and this is said to be the state in which 



Digitized by VjOOQ IC 



BAM 



BAN 



it 18 obtained from the tree. But common 
storaxis in large cakes, brittle, but soft 
to the touch, and of a reddish brown co- 
lour. It dissolves in alcohol. 

3. Dragon's blood. — This is a brittle 
substance, of a dark red colour, which 
comes from the East Indies. There are 
two sorts of it ; one in small oval drops, 
or tears, of. a fine deep red, which be- 
comes crimson when the tears are reduc- 
ed to powder; the other is in larger 
masses, some of which are pale red, and 
others dark. It is probably obtuned from 
different kinds of trees ; the calamus draco 
is stud to furnish most of what comes 
from India. The dracacna draco and the 
pterqcarpus draco are also said to furnish 
it. Bragon's blood is brittle and taste- 
less, and has no sensible smell. Water 
does not act upon it, but alcohol dissolves 
the greatest part, leaving a whitish red 
substance, partially acted upon by water. 
The solution has a fine deep red colour, 
which stains marble, and the stain pene- 
trates the deeper the hotter the marble is. 
It dissolves also in oils, and gives them a 
deep red colour also. When heated, it 
melts, catches flame, and emits an acid 
fume similar to that of benzoic acid. When 
digested with lime, a portion of it be- 
comes soluble in water, and it acquires a 
balsamic odour. 

Balsam. See Phabmact. 

BALSAMINA, in botany. See Ixpa- 

TISNS. 

BAI.SAMITA, in botany, a genus of 
the Syngenesia ^qualis class and order. 
Receptacle naked ; calyx imbricate. Four 
species, found in Crete, Nice, Barbary, 
and Italy. 

BALTIMORA, in botany, so named by 
Linnaeus, in honour of Lord Baltimore, a 
genus of the Syngenesia Polygamia Ne- 
cessaria class and order. Natural order, 
composite oppositifoliae : (corymbiferac, 
Jussieu. Essential character: calyx cy- 
lindric, many-leaved; ray of the corolla 
five-flowered ; receptacle chaffy. One 
species, B. recta, which is a native of lifa- 
ryland; an annual plant, about two feet 
high ; it flowers in June and July. 

BAMBOE, orBAKBOv, a plant in the 
Indies which multiplies very much by 
its root, from whicn springs a branchy 
tuft, after the manner of the European 
reeds. It is of the largest kind of cane, 
and decreases g^dually to the top, where 
it bears a blossom like our reeds. The 
bamboe is a species of arundo. See 

AHUITDO. 

The bamboo-cane g^ows naturally al- 



most every where within the tropical re- 
gions ; it is common in many parts of 
Asia, as China, Cochin-China, Tonquin, 
Cambodia, Japan, Ceylon, the Peninsula 
of India, and the islands. This useful plant 
has been long introduced into the "West 
Indies. There are some fine specimens 
of bamboo in the Botanical Garden at Li- 
verpool. Scarcely any plant serves for 
more useful purposes than the bamboo, 
where it grows naturally. In the East 
Indies, great use is made of it in building, 
and the houses of the meaner people are 
almost entirely composed of it. Bridges 
aremlso made of it, masts for their sailing 
vessels, boxes, cups, baskets, mats, and a 
great variety of other utensils and furni- 
ture. Paper is also made from it by 
bruising and steeping it in water, and 
thus forming it into a pulp. It is the com- 
mon fence for gardens and fields, and is 
frequently used as pipes for conveying 
water. The leaves are generally put 
round the chests of tea which are sent to 
Europe from China, as package fastened 
together so as to form a kind of mat. 
The tops of the tender shoots are fre- 
quently pickled in the West Indies. In 
the cavities of the bamboo is found, at 
certain seasons, a concrete white sub- 
stance, which the Arabian physicians hold 
in high estimation. 

. BAN, in law, a public notice, applied 
particularly to the publication of intend, 
ed marriages', which must be done on 
three several Sundays previously lo mar- 
riage, that if any shew just cause agwist 
such marriage, they may have an oppor- 
tunity to set forth their objections. 

BANARA, in botanj^, a genus of the 
Dodecandria Monogynia class and order. 
Natural order, columniferae ; tiliacse, Jus- 
sieu. Essential character: calyx six- 
parted, permanent ; corolla six-petalled ; 
germ seated on a glandule ; stigma head- 
ed ; berry globose, one-celled, and many- 
seeded. One species, B. guiannois, a tree 
of ten feet or more in height, and about 
seven inches in diameter, with a greyish 
bark, and a whitish light wood : a native 
of the island of Cayenne; flowering in 
May, and bearing fruit in July. 

BANDAGE, in surgery, a fillet, a roller, 
or swathe, used in dressing and binding- 
up wounds, restraining cUingerous hae- 
morrhages, and in joining fractured or 
dislocated bones. See Sub&ebt. 

B ANDEROLL, a little flag in form of a 
guidon, extended more in length than 
breadth, used to be hutig out on the masts 
of vessels, &c. 
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BANE', in law, destruction, as he who 
is the cause of another man's death is 
said to be k bane, that is a malefactor. 
Bracton. 

BANEBET. See Banksrst. 

BANIAN dayty a sea term among 

j sailors, to signify those days in which they 

have no meat. It was probably derived 

from the practise of the Banians, which 

see. 

BANIANS, a religious sect in the em- 
pire of the Mogul, wno believe a metemp- 
sychosis, and will therefore eat no living 
creature, nor even kill noxious animals ; 
but endeavour to release them when in 
the hands of others. 

The Banians are -said to be so fearful of 
having communication with other nations, 
that they break their cups, if one of a dif- 
ferent religion has drank out of them, or 
even touched them. It is said, that if they 
happen to touch one another, they purify 
and wash themselves before they eat, or 
enter their own houses. They carry, 
hanging to their necks, a stone called 
tamberane, as big as an eg^, and perfo- 
rated in the middle, through which run 
three strings ; this stone, they say, repre- 
sents their great god, and upon that ac- 
count they have great respect shewn 
them by all the Indians. 

BANISHMENT is the quitting of the 
realm : there are two kinds of it, one vo- 
lantaij, called abjuration, and the other 
upon compulsion, for some offence. By 
the habeas corpus act no subject of this 
realm, who is an inhabitant of England, 
Wales, or Berwick, shall be sent prisoner 
into Scotland, Ireland, Jersey, Guernsey, 
or place beyond seas, where they cannot 
have the protection of the common law; 
for by it every Englishman may claim a 
right to abide in his own country so long 
as he pleases, and not be banished or dri- 
ven frotti it but by sentence of the law. 

BANISTEHIA, in botany, named after 
the Rev. John Banister, a curious botanist, 
who lost his life in the search of plants in 
Virginia; a genus of the Decandria Tri- 
gynia class and or^r. Natural order, 
trihilatae roalphigiae. Essential charac- 
ter : calyx five-parted, with melliferous 
pores at the base on the outside ; petal 
roundish with claws ; stigmas leaf shap- 
ed; seedsthree-winged, with membranes. 
There are 24 speeies, all of which are in- 
habitants of vei^ hot climates, chiefly in 
America, from Brazil to Louisiana, par- 
ticularly the islands. They are shrubs, 
mostly with twining stems, adorning the 
woods with the beauty of their flowers, 
atid the variety of their opposite leaves. 



They cannot ht preserved in England 
unless they are kept in a bark stove. They 
are propagated oy seeds, which must 
be procured from the oountries where 
they grow naturally. The seeds must 
be fully npe, and put into sand or earth, 
in which they should be sent to England, 
otherwise they will not grow ; when they 
arrive they should be immediately sown 
in pots ; and if it happen in autumn or 
winter, the pots shoula be plunged into a 
hot-bed of tanner's bark, and secured 
from frost and wet till spring, when 
they must be removed to a fresh hot-bed, 
which will bring up the plants; but if 
they should not appear Uie first year, 
the pots should be preserved to the next 
spring, as the plants may come up then. 
When the plants appear, they must be 
treated like other tender plants from the 
same countries. 

BANKS, in commerce,9Te of three kinds, 
viz. banks of deposit^ banks of discount, and 
banks of circulation. Banks of deposit have 
been instituted, 1st, with a view of afford- 
ing security against* the loss of money 
by pillage or fire ; 2dly, for the purpose 
of affording facilities to commercial trans- 
actions, by substitutnig a transfer on the 
books of the bank, in the place of the 
actual payment in coin of the sums to be 
expended ; and Sdly, for the purpose of 
establishing a circulating medium equiva- 
lent to coin of a standard weight, as de- 
scribed below in relation to the bank of 
Amsterdsm. Banks of discount, are insti- 
tutions possessed of capitals, which, with 
the money placed on deposit are employ- 
ed in the discountingof promissory notes^ 
bills of exchange, and other securities. 
Banks of circulation, in addition to the 
loan of their capitals, issue promissory 
notes, payable on demand, for such an ad- 
ditional amount as the circulation of their 
neighbourhoods will easily bear, without 
rendering themselves liable to more de- 
mands than the specie in their coffers 
can at any time discharge. Most banks, 
particularly in the United States, are 
banks of circulation, and are there almost 
exclusively owned by incorporated bo- 
dies, chartered for the purpose by their 
respective states. In England, the g^eat 
mass of banks are the establishments of 
one or a few individuals. The facilities 
which banks afford to commerce, added 
to the benefits which the countries in 
which they are situated derive from the 
substitution of a paper medium for one of 
coin, are such as have induced the prin- 
cipal nations of Europe and elsewhere to 
patronise and authorise their establish- 
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inente. The bank of Venice was estab- 
lished as early as about the year 1157, the 
bank of Genoa in 1345, the bank of Am- 
sterdam in 1609, the bank of Hamburgh 
in 1619, the bank of Rotterdam in 1635, 
the bank of England in 1694, the bank of 
Scotland in 1695, the bank of France in 
1716, the bank of North America in 1781, 
and the bank of the United States in 1791. 

The bank of Amtterdam was solely a 
bank of deposit. The chief design of its 
institution was, to establish a currency, 
which having a relation to the intrinsic 
value of coins, without regard to the clip- 
ped worn, and consequently depreciated 
currency then in common use, should 
maintain a permanent equivalency with 
the standard money of the country. Its 
capital consisted of the '< deposits made 
by merchants and others of coins, as well 
foreign as domestic, light or standard,! 
for the intrinsic value of which, without 
regard to their denominative value, they 
received a credit on the books of the 
bank, transferable a^ pleasure; and as, by 
law, all bills of exchange for 600 guilders 
and upwards were payable in bank monetf, 
a sound currency, favourable to the ex- 
changes of the city, was regularly main- 
tained. For a particular account of this 
bank, see Smith's Wealth of Nations, 
Book iv. chap. iii. 

Hank of the United States. The first 
institution which bore this title was incor- 
porated by act of congress on the 25th 
day of February 1791, with a charter to 
continue until the 3d of March 1811. Its 
capital was ten millions of dollars, of 
which two millions was specie, and six 
millions funded debt bearing 6 per cent 
interest, subscribed by individuals, bo- 
dies corporate, &c. The remaining two 
millions was subscribed by the govern- 
ment, and paid for by a loan made to it 
by the bank. It had branches at Boston, 
New-York, Baltimore, Washington, Nor- 
folk, Charleston, Savannah, and Ne\^-Or. 
leans, at each of which places the business 
of the branch, denominated the office of 
discount and depomt, was conducted by 
a president and twelve directors, who 
were annually chosen by the twenty-five 
directors of ttie mother bank located at 
Philadelphia. A considerable portion of 
the stock of this bank was eventually held 
by Europeans, a circumstance highly be- 
neficial to the country, as the investments 
thus made constituted a permanent loan 
of capital to the nation. The plan of this 
bank was projected by Alexander Hamil- 
ton, the first secretary of the treasury af- 
ter the organization of the government. 
TowM^ the expiration of its charter, 



strenuous exertions were made 1iy. the 
stockholders, and other friends of the in- 
stitution, to obtain a renewal of it, bat it 
was refused by congress, and the bank 
was compelled to wind up its concerns. 
This it progressed in by a gradual diminu- 
tion of its loans, and a simultaneous divi- 
sion of its capital; and the result, as far as 
it has been ascertained, has proved satis- 
factory to the proprietors and to t&e pub- 
lic. At this period, (September 1816) af- 
ter the whole of the original capital of ten 
millions has been paid, a balance due the 
bank of near 400,000 dollars remains un- 
collected, and upwards of 2o0,0OO dollars 
of notes remain yet in circidation. Should 
all their debts be collected, a surplus 
fiind of 600,000 dolkrs will be in the 
hands of the trustees. The dividend of 
this bank, from its institution to its close, 
averaged about 81 per cent, per annum. 
The second Bank of the United States 
was incorporated by act of congress on 
the 10th of April, 1816; with a charter to 
extend until the 3d day of March 1836, of 
which the following are the principal 
outlines. Capital 35 millions of dollars, 
divided into shares of 100 dollars each, to 
consist of 7 millions of specie, 21 millions 
of the 6 per cent, funded debt of the Uni- 
ted States (or an equivalent in 3 and 7 
per cent stock) to be subscribed by indi- 
viduals, corporations, or states, and 7 mil- 
lions of stock bearing five percent inter- 
est to be subscribed by the government. 
The whole, except the sura subso-ibed by 
the government, to be piud in instalments 
as follows, viz. 30 per cent, at the tinae of 
subscribing, of which five per cent, to be 
in coin; 35 per cent at the expiration of 
six months, of which 10 per cent, to 
be in coin, and 35 per cent, at the expi- 
ration of twelve months from the time of 
subscribing, of which 10 per cent to be 
coin. The bank to be managed by twen- 
ty-five directors, 5 of whom are to be ap- 
pointed by the president and senate, and 
twenty to be chosen by the stockholders 
annually, on the first Monday in January. 
The president of the bank to be appoint- 
ed annually by a majority of the board of 
directors. No stockholder to be entitled to 
more than 30 votes. The bank never to be 
in debt over and above its deposit money, 
more than 35 millions of dollars, and to 
be allowed the privilege of establishing' 
branches upon certain conditions. No 
note to be issued for a less amount than 
five dollars. The notes of the bank to be 
received in all payinents to the United 
States, uidess otherwise directed bv act of 
congress. The bank, in case of refusal to 
pay its notes or deposit money agreeably 
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to contraet, to be liable to an interest of 
12 per cent, per annum during the sus- 
pension. A bonus of 1^00,000 dollars 
tobepaidto thegovernmentforthe char- 
ter, which is declared to be exclusive. 

In pursuance of the provisions of tlie 
act incorporating the bank, the books 
were opened by the commissioners ap- 
pointed for the purpose, at the principal 
city or town of each of the states, on the 
first of July, 1816. The result was, a de- 
ficiency of subscriptions to the amount of 
3,044,800 dollars, which, upon the re- 
opening of the books at Philadelphia, on 
the 26th day of August following, was 
readily supplied. The first election for 
directors is to take place at Philadelphia, 
the seat of the bank, on the 28th day of 
October, and it is expected that the bank 
will go into operation prior to the first of 
January, 1817. 

All tlie^banks in the United States, ex- 
cept those of the New England States, 
suspended specie payments in the months 
of August or September, 1814, and have 
not yet (^Sept. 1816,) resumed them, al- 
though it is probable that such an ar- 
rangement will be effected on or before 
the Ist of July, 1817. 

Biint of England, was projected by 
Mr. W. Paterson, a merchant who, in 
conjunction with others, arranged the 
establishment, for which, with some diffi- 
culty, they ob tuned the sanction of par- 
liament. The charter was executed July 
37, 1694, and was g^nted for the term of 
twelve years, the corporation being then 
determinable on a year's notice. The ori- 
ginal capital subscribed was 1,200,000/. 
which they lent to government at 8 per 
cent, interest, with an allowance of 40002. 
perann.for.their expenses of management. 

In less than two years from its esta- 
blishment the company was involved in 
much difiiculty,from the bad state of the 
silver coin, and the great discount to 
which all public securities had fallen ; 
the impossibility of getting a sufficient 
supplv of cash during the re-coinage re- 
duced them to the necessity of paying 
their notes by small instalments, and of 
issuing bonds bearing interest, in ex- 
change for their cash notes. Thiese dif- 
ficulties, however, were overcome by pru- 
dent management, and the responsibility 
and reputation of the bank became fully 
established. The term of the charter 
was, in 1706, extended to five years be- 
yond the original period, in consideration 
of the company having undertaken to cir- 
culate for government exchequer bills to 
the amount of 1,500,090/. and it has since 
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been further extended at different times, . 
viz. 

In 1709 to 1st of August 1732 

1713 1742 

1742 ..... 1764 

1763 1786 

ir8l 1812 

1800 1833 

On all these occasions the company 
have eitlier paid a copsiderable sum, or 
advanced a greater amount by way of 
loan to government, as a connderation 
for the renewal of their exclusive privi- 
leges, and for the advantages they derive 
form acting^as the agents for government 
in all money transactions of any impor- 
tance. Their chief privilege consists in 
the prohibition of all other companies or 
partnerships of more than six persons, 
from issuing bills or notes payable on 
demand, or for any time less than six 
months. 

The total permanent debt due from go- 
vernment to the bank is 11,686,800/. bear- 
ing 3 per cent, interest ; but the capital 
stock of the company is 11,642,400/. on 
which they pay a dividend of 10 per cent, 
per ann. to the proprietors. 

The notes of the bank of England are 
the representative of money in all the 
commercial transactions of London audits 
vicinity, and from the vast magnitude of 
the payments in which they .are employed, 
the total amount in circulation, which, till 
within a few years was never made pub- 
lic, was generally thought to be inuch. 
greater that it has since appeared to have 
been. The total amount of bank notes in 
circulation on the 25th of February, 1787, 
was 8,688,570/. which, on the 25th of Fe- 
bruary, 1793, had increased to 11,451,180/. 
Soon after this period the temporary an- 
nual advances which the bank had long 
been accustomed to make to government 
were increased; while an advance in the 
price of p^old, in consequence of the g^eat 
exportation of coin and bullion to Germany 
and Ireland, greatly reduced the quantity 
in the hands of the bank, and consequent, 
ly rendered it impracticable to maintain 
the same amount of notes in circulation. 
An alarm of invasion, in the beginning of 
the year 1797, greatty increased the de- 
mands on the bank u)r cash, and it was 
deemed necessary for the government to 
interfere and authorise asuspension of pay- 
ment in cash for bank notes, for a limited 
period : the continuance of the suspension 
was at first renewed annually, and after- 
wards till the return of peace. In order 
to supply a substitute for coin for making 
small payments, the bank issued notes of 
R 
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2L and 1/. each, and as the demand for 
notes of this description has increased* 
tiie total amount of bank notes in circu- 
lation has become considerably greater 
than previous to the suspension of issuing 
cash, vix. 

On the 1st of Feb. 1805, ;. 18,397,880 

1806, 17,293,570 

^. 1808, 16»621,390 

From the reports of the secret commit- 
tee appointed m 1797 to investigate the 
affairs of the bank, it appeared, that on 
the 25th of February, in that year, there 
was a balance of 3,826,903/. and/on the 
llth of November a balance of 3,837,550/. 
in favour of the company; their profits 
since must have been greater than while 
they were obliged to maintain a larg^e stock 
of cash to answer their notes, which has 
enabled them to make several occauonal 
dividends to their proprietors, and at La- 
dy-day, 1807, to raise their usual dividend 
from 7 per cent, which it had been for 
the last 19 years, to 10 per cent. 

The profits of the company arise from 
the interest received from government on 
the permanent debt, and on their annual 
advances on exchequer bills and treasuiy 
bills of exchange ; from their allowance 
for receiving the contributions to loans, 
and for paying the dividends on the pub- 
lic funds ; from dealing in bullion, and 
discounting mercantile bills of exchange, 
and other sources of less importance. 

The concern is under the management 
of a governor, deputy governor, and twen- 
ty-four directors, who are elected annually. 
500/. bank stock entitles the proprietor to 
a vote at the general courts, and no pro- 
prietor is entitled to more than one vote 
for any sum whatever. 

Bank of Scotland, \/zs established under 
the superintendance of Mr. W. Paterson, 
from whom the plan of the bank of Eng- 
land originated. It was erectedby an act 
of the parliament of ScotUind in 1695, 
and although its capital stock was only 
1,200,000/. Scots, or 100,000/. sterling, it 
was soon found very beneficial to the 
commerce of North Britain. In 1774 
they were authorised to increase their 
capital 1,200,000/. Scots, or 100,000/. ster- 
ling ; and in 1784 another addition was 
made of the same amount. By an act 
passed in 1792, they were empowered to 
double the existing capital, which thus 
became equal to 600,000/. sterling, and in 
1774 a further addition' was made, equal 
to 400,000/. sterling; the total capital thus 
became 12,000,000/. Scots, or 1,000,000/. 



sterling. The company is under the ma 
nagement of a p)vemor, a deputy gover 
nor,twelve ordinary directors, and twelv. 
extraordinary directors. 

Bakk, Roydl of Scotland, was estafa 
lished by charter in 1727, with a capits 
of 151,000/. sterling. The public revc 
nues of Scotland are paid into this banl 
and it is under the management of Sk gc 
vemor, deputy governor, and nxteen d: 
rectors. 

Bjlkk of Ireland, was established In th 
year 1781. The original capital was onl 
600,000/. and the company's privilege 
were determinable on twelve monui* 
notice after the 1st of January, 179< 
Previous to this period the capital wa 
increased to 1,000,000/. and the term ei 
tended to the Ist of January, 1816 ; an 
by a subsequent act they were empowei 
ed to augment their capital to 1,500,000 
In the original act by wnich this bank wa 
established, it was directed that the 
should not borrow or (^ve security b 
bill, bond, note, covenant or agreemen 
under their common seal or otherwise 
for any sum exceeding their capital ; an 
a clause to a ^similar purport, though nc 
in the same precise words, was include 
in the subsequent acta. Since the su: 
pension of payment in cash, however, th 
total amount of the notes of the bknk c 
Ireland in circulation has been great) 
increased, so that on the Ist of Januar 
1797, they amounted only to 621,917/. 6 
4d. including bank post bills, whereas c 
the Isi of February, 1806, the amount < 
their notes of 5/. value and upwsuds w] 
1,676,118/1 11*. 2id. and of notes undc 
5/. value 811,4541. lOt. 9d. making toR< 
ther 2,487,573/. 1*. lljd. 

The bank receives interest at 5 p< 
cent, from the government, on their pe: 
manent and temporary loans; and an a 
lowance for management of such part < 
the public debt as has been made tran 
ferableat the bank of Ireland. 

Bank, in natural history, denotes s 
elevation of the ground, or bottom of tl 
sea, so as sometimes to surmount the su 
face of the water, or, at least, to leave tl 
water so shallow, as usiially not to allow 
vessel to remun afloat over it. 

In this sense, bank amounts to muc 
the same with flat, shoal, &c. There ai 
banks of sand, and others of stone, calle 
also shelves, or rocks. In the North se 
they also speakof banks of ice, which ai 
large pieces of that matter floating. 

A long narrow bank is sometimes cal 
edarib. 

The bank, absolutely so called^ or th 
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miiia bank, or great bank, denotes that 
of Newfoundland, the scene of the cod 
fishery. 

It is called the great bank, not only bv 
reason of its vast extent, being, accora- 
ing to the English computation, 200 miles 
long, and, according to the French, 100 
leagues, or 300 miles ; but also on ac* 
count of several lesser banks near it, 
where cod arle also caught. 

l^nks, on the sea coast, are usually 
marked by beacons, or buoys, and in 
charts they are distinguished by little 
dots, as ridges of rocks are by crosses. 
An exact knowledge of the banks, their 
extent, and the dei>th of water on them, 
make a most essential pait of the science 
of a pilot, and master of a ship ; if the 
vessel be large, and draw much water, 
great attention will be necessary to keep 
clear of the banks; on the contrary, if it 
be small, the same b^nks afford a sure 
asylum, where it may brave the largest 
and stoutest vessels, which dare not fol- 
low it here. By means of this barrier 
many small craft have escaped their ene- 
mies. 

Bavk, in vessels which go with oars, is 
used for the bench where the rowers are 
seated; popularly called by our seamen 
the thaught. 

In this sense we read of banks of gal- 
lies, of galeasses, of galliottes, of brigan- 
tiaes, and the like. 

The Venetian gondolas have no banks ; 
for the watermen row standing. 

The common^ gallies have 25 banks, 
that is, 25 on each side, in all 50 banks, 
with one oar to each bank, and four or 
five men to each oar. 

The g^aleasses have 32 banks on a side, 
and six or seven rowers to a bank. 

BANKAFALET, a game at cards, 
which being cut into as many heaps as 
there are players, every man lays as much 
money on his own card as he pleases ; 
and &e dealer wins.or loses as many as 
his card is superior or inferior to those 
of the other gamesters. 

The best card is the ace of diamonds ; 
the next to it, the ace of hearts : then the 
ace of clubs; and, lastly, the ace of 
spades ; and so of the rest of these suits 
in order, according to their degree. 

The cheat lies m securing an ace, or 
any other sure winning card ; which are 
somehow marked, that the sharper may 
know them. 

BANKER, a person who traffics and 
negociates in money, who receives and 
remits money from place to place, by 
commission from correspondents, or by 
means of bills or letters of exchange. 



In France it is not requisite that a man 
be a merchant, in order to carry on bank- 
ing; for that trade is permitted to all 
sorts of persons, even to foreigners, so 
far as relates to foreign banking, or deal- 
ing by exchange. 

In Italy, the trade of a banker does not 
derogate from nobility, which is the rea- 
son why most of the younger sons of the 
quality apply themselves to that employ- 
ment, in order to support their families 
The monied goldsmiths in the reign of 
king Charics the Second first acquired 
this- name. 

The Romans had two sorts of bankers, 
whose office was much more extensive 
than that of the bankers among us ; theirs 
being that of public affairs, in whom 
were united the functions of a broker, 
agent, banker, and notary, managing the 
exchange, taking in money, assisting in 
buying and selling, and drawing the writ- 
ings necessary on sill these occasions. 

BANKRUPT, a trader, whom misfor- 
tune or extravagance has induced to com- 
mit an act of bankruptcy. The benefit 
of the bankrupt laws is allowed to none 
but actual traders, or such as buy and 
sell, and gain a livelihood by so doing. 

Requisites to constitute a trading, the 
merchandising, or buying and selling, 
must be of that land, whereby the party 
gains a credit upon the profits of an un- 
certain capital stock. Manufacturers, or 
persons purchasing goods or raw materi- 
als to sell ag^in, under other -forms, or 
mehorated by labour ; as bakers, brew- 
ers, butchers, shoemakers, smiths, tan- 
ners, tailors, &c. are also within the sta- 
tutes. 

The following description of persons 
are not within the statutes of bankruptcy; 
idz. proprietors or persons having an in- 
terest in land, if buying and selling, to 
whatever extent, for the purposes of dis- 
posing merely of the produce and profits 
of sud land; graziers and drovers ; own- 
ers of coalmines, working and selling 
the coals ; owners w farmers of alum 
rocks ; farmers who make cheese for 
sale ; or those who sell cider made from 
apples of their own orchard. 

In all such cases, and others of a simi- 
lar nature, where the several materials are 
purchased, and even some kind of manu- 
facture exercised ; yet, as this is the ne- 
cessaiy and customary mode of receiving 
the benefit arising from the land, such 
persons are not held to be traders within 
the statutes; nor are persons buying and 
selling bank stock or government securi- 
ties. Bu3dng or selhn^, only, will neither 
singly constitute trading ; neither will a 
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ainglt act of buying and selling', or draw- 
ing, or redrawing bills of exchange, 
merely for the purpose of raimng money 
for private occasions, and not with a view 
to gain a profit upon the exchange. Be- 
ing a part-owner m a ship, barge, or wag- 
gon, does not constitute a trader ; nor 
holding a share or interest in a joint stock 
with oUiers who trade, unless he share in 
the pro6t and loss upon the disposition of 
the capital. The merchandise must also 
be general, and not in a qualified manner 
only, as victuallers or innkeepers ; school- 
masters ; commissioners of the navy, who 
▼ictual the fleet by private contract ; the 
king's butler, stewsjd, or otlier officers ; 
officers of excise or custom ; sutlers of 
the armies; butlers ; stewards of inns of 
court; clergymen; &c. as acting in such 
capacities merely, are not liable to be 
made bankrupts ; the buying and selling 
in such cases not beine general, but in 
the exercise of particuur employments. 
Neither, upon the same principle, are 
receivers of the king^s taxes, or persons 
discounting exchequer bills. If the par- 
ties above enumerated, however, bring 
themselves within the bankrupt laws in 
any other respect, they will be liable to 
their operation, although they should 
evidently not profit by tradinc^, or such 
trading should be illegal ; although the 
trading should not be wholly earned on 
in England, buying only in England, and 
selling beyond sea. Any person, native, 
denizen, or alien, residing in any part of 
the British dominions, or in foreign coun- 
tries, though never a resident trader in 
England, yet, if he be a trader, and on 
coming to England commit an act of 
bankruptcy, he will be subject to the 
bankrupt laws. 

No one can be a bankrupt, on account 
of any debt which he is not compellable 
by law to dischai^, as infants or married 
-women. And if a single woman be a 
trader, and committing any act of bank- 
ruptcy, afterwards marry, a commission 
issued against her after such marriage 
cannot be supported. But, according to 
the custom of London, where a married 
-woman is sole trader, she is held liable to 
a commission of bankruptcy, like a feme 
sole. 

Acts of bankruptcy. Departing the 
realm. This must be done with mtent 
to defraud or delay creditors ; when it ap- 
pears that there was no such intention, it 
will not be a departure within the mean- 
ing of the statutes. 

Departing from the dwelling-housfe. 
Such departure must also be with intent 



to defraud and delay creditors ; for t&e 
departure with an intent to delay has 
been held insufficient, without an actual 
delay of some creditors. 

Beginning to keep the house, the being 
denied to a creditor, who calls for money ; 
but an order to be denied is not enough, 
without an actual denial, and that also to 
a creditor who has a debt demandable at 
the time. 

Voluntary arrest, not only for a ficti- 
tious debt, but even for a just one, if done 
with the intent to delay creditors, is an 
act of bankruptcy. 

Suffering outlawry, with an intent to 
defraud the creditors ; but this will not 
make a man a bankrupt, if reversed be- 
fore issuing a commission, or for default 
of proclamations after it, unless such out- 
lawry were originally fraudulent. 

Escaping from prison. Being arrest- 
ed for a just debt of 100/. or upwards, 
and escaping agunst the consent of the 
sheriff. 

Fraudulent procurement of gt)oda to be 
attached or sequestered. 

A fraudulent execution, though void 
agunst creditors, is not within the mean- 
ing of the words attachment, or seques- 
tration, used in the statute ; because they 
relate only to proceedings used in Lon- 
don, Bristol, and other places. 

Making any fraudulent conveyance. 
Any conveyance of property, whether 
total or partial, made with a view to de- 
feat the claims of creditors, is a fraud, 
and, if it be by deed, isiield to be an act 
of bankruptcy. 

A conveyance by a trader of all his ef- 
fects and stock in trade by deed, to the 
exclusion of any one or more of his cre- 
ditors, has been ever held to be an act of 
bankruptcy. 

A mortgagee (amongst other things) of 
all the stock in trade of a tradesman, was 
held to be an act of bankruptcy, as being 
an assignment of all the stock in trade, 
without which he could carry on no busi- 
ness. 

^ A conveyance by a trader, of part of 
his effects to a particular creditor, car- 
ries no evidence whatever of fraud, un- 
less made in contemplation of bank- 
ruptcy. 

Being arrested for debt, lying in prison 
two months, or more, upon that or any 
other arrest, or detention in prison for 
debt, win make the party a bankrupt 
from the time of the first arrest; but 
where the bail is fairly put in, and the 
party at a future day surrenders in dis- 
chai^e of his bail, the two months are 
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cofldpoted ffom the time of the surren- 
der. 

BANKRUPTCY, ptntceedin^s of, under 
a cominission. The Lord Chancellor is 
empowered to issue a commission of bank- 
rupt, and is bound to grant it as a matter 
of ngfat. By 5 Geo. II. c. 30, no commis- 
sion can issue, unless upon the petition of 
a angle creditor, to whom the bankrupt 
owes a debt, which shall amount to 100/. 
the debt of two or more, being partners, 
shall amount to 150/. andofthreeormore 
to 200/. 

If the debt against the bankrupt amount 
to the sum required, it is not materia), 
though the creditor should have acquired 
it for less. . 

If a creditor to the full amount, before 
an act of bankruptcy committed, receive, 
after notice of the bankruptcy, a part of 
his debty such payment, being illegal, can- 
not be retained, and the original debt re- 
mains in force, and will support a com- 
mission. 

The debt must be a legal, and not an 
equitable one, and if the legal demand be 
not in its nature assignable, the assignee 
cannot be the petitioning creditor, as the 
assignee of a bond. 

If the creditor, for a debt at law, have 
the body of his debtor in execution, he 
cannot at the skme time sue out a com- 
mission upon it ; that being, in point of 
htw, a satisfaction for the debt. 

Of opening the commission. When the 
commissioners have received proof of the 
petitioning creditor's debt, the trading, 
and act or bankruptcy, they declare and 
adjuc^ the party a bankrupt. They are 
authorised to issue a warrant, under their 
hands and seals, for the seizure of all the 
bankrupt's effects, books, or writings, and 
for that purpose to enter the house, or 
any other place belonging to the bank- 
lupt. 

Sudi debts only can be proved under a 
commission, as were either debts cer- 
tainly payable, and which existed at the 
tune of the bankruptcy,or which,although 
origfinally contingent, yet, from the con- 
tingeney happenmg before the bankrupt- 
cy, were become absolute. In every case 
the amount of the debt must be precisely 
ascertained. 

Time and method of proving. Credi- 
tors were formerly precluded from prov- 
ing after four months, but the court now, 
except in cases of gross negligence, al- 
lows them to come in at any time, whilst 
any thing remains to be disposed of The 
usual proof required, is the oath of the 
creditor himselfj either in person, or by 



affidavit if he live remote from the place 
of meeting, or reside in foreign parts. 5 
Geo. II. 

Corporations, or companies, are gene- 
rally admitted to prove by a treasurer, 
clerk, or other officer duly authorized. 

Of the assignees. Immediately after 
declaration of the bankruptcy, the com- 
missioners are to appoint a time and place 
for the creditors to meet and choose as- 
signees ; and are directed to assign the 
bankrupt's estates and effects to such per- 
sons as shall be chosen by the major part 
in value. 

The powers and duties of assignees are 
principally those of collecting the bank- 
rupt's property, reducing the whole into 
ready money, and making distribution as 
early as possible. One assignee is not 
answerable for the neglect of another. 
Assignees, if they act improperly, are not 
only liable at law to the creditors for a 
breach of trust, but may be removed on 
account of misbehaviour, &c. by petition- 
ing the Lord Chancellor. Upon the re- 
moval of an assignee, he is directed to 
join with the remaining one in assignment 
to the latter and new assignee. 

Provisions for wife, children, &c. By 
the statute of Elizabeth, the commission- 
ers may assign any lands, &c. that the 
bankrupt shall haye purchased jointly 
with his wife, and the assignment shall be 
effectual, against the bankrupt, his wife, 
or children ; but this shall not extend to 
conveyances made before the bankruptcy 
bona fide, and not to the use of the bank- 
rupt himself only, or his heirs, and where 
the party to the conveyance are not privy 
to the fraudulent purposes to deceive the 
creditors. 

Examination of the bankrupt By the 
5th Geo. II. the commissioners are em- 
powered to examine the bankrupt, and 
all others, as well by parole, as by inter- 
rogations in writing. The said statute 
requires the bankrupt to discover all his 
estate and effects, and bow, and to whom, 
and in what manner, on what considera- 
tion, and at what time, he has disposed of 
them ; and all books or papers, and wri- 
tings relative thereto, of which he was 
possessed or interested, or whereby he or 
nis family may expect any profit, pdvan- 
tage, &c. and on such examination he shall 
deliver up to the commissioners all his 
effects,(exceptthe necessary wearing ap- 
parel of himself, his wife, and children,) 
and all books, papers, and writings, rela- 
ting thereto. 

With respect to his privileges from ar- 
rest. By the above act, the bankrupt 
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shall be free from all arrest in coming^ to 
surrender, and from his actual surrender 
to the commissioners, for and during the 
42 days, or the further time allowed to 
finish his examination, provided he was 
not in custody at the time of his surren- 
der. 

Books and papers. By 5 Geo. II. c. 30, 
the bankrupt is entitled, before the expi- 
ration of the 42 days, or enlarged time, 
to inspect his books and papers, in the 
presence of the assignees, or some per- 
son appointed by them, and make such 
extracts as he shall deem necessary. 

Power of commissioners in case of con- 
tumacy. The statutes empower the com- 
missioners to enforce their authority by 
commitment of the party, in the following 
cases : persons refusing to attend on the 
commissioners' summons ; refusing to be 
examined, or to be sworn, or to sign and 
subscribe their examination ; or not fully 
answering, to the satisfaction of the com- 
missioners. 

Of the certificate. By the 5 Geo. n. 
a bankrupt surrendering, making a full 
discovery, and in all things conforming to 
the directions of the act, ma^, with the 
consent of his creditors, obtain a certifi- 
cate. 

If the commissioners certify his confor- 
mity, and the same be allowed by the 
Lord Chancellor, his person, and what- 
ever property he may afterwards acquire, 
will be discharged and exonerated from 
all debts owin^j^ by him at the time he be- 
came a bankrupt But no bankrupt is 
entitled to the benefit of the act, unless 
four parts in five, both in number and va- 
lue, of his creditors, who shall be credi- 
tors for not less than 20/. respectively, 
and who shall have duly proved their 
debts under the commission, or some 
other person duly authorized by them, 
shall si£^ the certificate. 

Of the dividends. The asugnees are al- 
lowed four months, from the date of the 
commission, to make a dividend; and 
should apply to the commissioners to ap- 
point a meeting for that purpose, or they 
may be summoned by them, to shew cause 
why they have not done so. 

Allowance to the bankrupt. Every 
bankrupt surrendering, and in all things 
conforming to the directions of the act, 
ahall be allowed 5 per cent, out of the nett 
produce of his estate, provided, after such 
allowance, it be sufficient to pay his cre- 
ditors ten shillings in the pound, and that 
the said five per cent, slydl not in the 
whole exceed 200/. Should his estate in 
like manner pay twelve shillings and' six- 



pence in the pound, he shall be allowed 
seven and an naif per cent, so as not to 
exceed 250/. and if his estate pay fifteen 
shillings in the pound, he shall be allowed 
ten per cent, so aa not to exceed 300/. 
But the bankrupt is not entitled to such 
allowance till after a second dividend; 
nor can he be entitled to it till he has 
received his certificate. 

Of the surplus. The comnussioners 
are, on request of a bankrupt, to giv^ a 
true and particular account of the appli- 
cation and disposal of his estate, and to 
pay the overplus, if any, to the bankrupt. 

Of superseding commissions. Commis- 
sions may be superseded for the want of a 
sufficient debt of the petitioning credi- 
tor; or because he was an infant ; or for 
want of sufficient evidence of the trading 
or act of bankruptcy; or in cases of 
fraud ; or by agreement or consent of the 
creditors. 

Joint commissions. Partners are liable 
to a joint commission, or individually, 
against each; but a joint and separate 
commission cannot, in point of law, be 
concurrent A joint commission must 
include all partners ; if there be three 
partners, and one of them an infant, there 
can neither be a commission against the 
three, nor aeainst the other two. 

Felony of bankrupts. If any person, 
who shall be duly declared a bankrupt 
refuse, within 42 days after notice left at 
his place of abode, and in the London 
Gazette, to surrender himself to the com- 
missioners, and to fully disclose and dis- 
cover all his estate and effects, real and 
personal, and all transferrences thereof, 
and also all books, papers, and writings, 
relating thereto, and dehver up to the said 
commissioners all such estate and effects, 
books, papers, &c. as are in his power ; 
(except his necessary wearing apparel, 
&c.) or in case he shall conceal or em- 
bezzle any part of his estate, real or per- 
sonal, to the value of 20/. or any bool^ of 
accounts, papers, or writings, relating 
thereto, with intent to defraud his credi- 
tot!^ being lawfully convicted thereof; by 
judgment or information, shall be ad- 
jud^d guilty of felony, without benefit 
of clergy, and his goods divided amongst 
his creditors. 

BANKSIA, in botany, so called in ho- 
nour of Sir Joseph Banks, who first dis- 
covered it in his voyage with Captain 
Cook ; a genus of the Tetrandria Mono- 
gynia class and order. Natural order of 
Aggregatx. Protex, Jussieu. Essential 
character : calyx four-cleft, inferior ; co- 
rolla four-parted; tube very short ; bor- 
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der very long, linear, lanceolate; anthers 
sessile in the cavity of the parts of the co- 
rolla ; capsule two-seeded, one (or two) 
celled, two-valved. There are eight spe- 
cies. This genus is nearly allied to Pro- 
tea and £mbothriuni in appearance and 
character, but is sufficiently distinguish- 
ed from both in the fruit. It boasts some of 
the most specious plants that have been 
discovered in the South Seas, and even in 
the known world. Those with solitary 
flowers and one-celled capsules form a 
separate genus, which Dr. Smith names 
Salisburia. Some of the species have 
flowered and seeded here; they have not 
yet been increased any other way but by 
seeds. These, and the plants in general 
from the South Seas, are hardy, consider- 
ing their climate, and may be treated 
pretty much in the same manner with the 
Cape plants. They covet abundance of 
air, and flourish befit near the front of the 
dry stove. 

BANN, in military affairs, a proclama- 
tion made in the army, by beat of drum, 
sound of trumpet, &c. requiring the strict 
observance of discipline, either for the 
declaring a new officer, or punishing an 
off*ender. 

Bakit of the empire, an imperial pro- 
scription, being a judicial punishment, 
wherewith such as are accessary to dis- 
turbing the public peace are judged un- 
worthy of the immunities and protection 
of the empire, and are out-lawed or ba- 
nished, &c. 

BANNER, denotes either a square flag 
or the principsd standard belonging to a 
prince. 

BANNEBET, an ancient order of 
knights, or feudal lords, who, possessing 
several large fees, led their vassals to bat- 
tle under their own flag, when summon- 
ed thereto by the kin^. 

This order is certainly most honoura- 
ble, as it never was conferred but upon 
some heroic action performed in the field. 
Anciently, there being but two kinds of 
knights, great and little, the first were 
called bannerets, the second bachelors ; 
the first composed the upper, the second 
the middle nobility. 

The form of the banneret's creation is 
this; on a day of battle the candidate pre- 
sented his flag to the king or general, 
who, cutting off the train ot skirt there- 
of, and making it a square, returned it 
again ; the proper banner of bannerets, 
who, from hence, are sometimes called 
knights of the square flag. 

The late Sir William Erskine, on his re- 
turn from the continent,in 1764, was made 



a knight banneret, in Hyde Park, by his 
present Majesty, in consequence of his 
distinguished conduct at the battle of 
Emsdorf. But he was not acknowledged 
as such in this country, because the cere- 
mony did not take place where the en- 
gagement happened. Captain TroUope, 
of the royal navy, is the last created 
knight banneret. 

BANNISTERIA, in botany, a distinct 

fenus of plants, according to Linnxus, 
ut accounted only a species of Clematis 
by other botanists. 

It belongs to the Decandria Trigynia 
class; its flower consists of five very 
large, orbicular petals ; and its fruit is 
com{)osed of three unilocular capsules, 
running into long alx. 

BANTAM -work, a kind of painted or 
carved work, resembling that of Japan, 
only more gaudy. 

Bantam work is of less value among 
^connoisseurs, though sometimes prefer- 
red by the unskilful to the true Japan 
work. Formerly it was in more use and 
esteem than at present, and the imitation 
of it much practised by our japanners. 

There are two sorts of Bantam, as well 
as of Japan work ; as, in the latter, some 
are flat, lying even with the black, and 
others high or embossed ; so, in Bantam 
work, some is flat, and others in-cut, or 
carved into the wood, as we find in many 
large screens ; with this difference, that 
the Japan artists work chiefly in gold and 
other metals, and the Bantam generally 
in colours, with a small sprinkling of gold 
here and there. 

BAPTISM, in matters of religion, the 
ceremony of washing, by which a person 
is initiated into the christian church. 

Baptism, in the sea-language, a cerei 
mony in long voyages on board merchant 
ships, pi'actised both on persons and ves- 
sels who pass the tropic or line for the 
first time. The baptising the vessels is 
simple, and consists only in washing them 
throughout with sea-water ; that of the 
passengers is more mysterious. The old- 
est of the crew that haspassed the tropic,or 
line, comes with his face blacked, a gro- 
tesque cap on his head, and some sea- 
book in his hand^ followed by the rest of 
the seamen dressed like himself, each 
having some kitchen utensil in his hand, 
with drums beating. He places himself 
on a seat on the deck, at the foot of the 
munmast. At the tribunal of this mockma- 
g^strate, each passenger not yet initiated 
swears he will take care the same ceremo- 
ny be observed, whenever he is in the 
like circumstances: then, by giving a littlt 
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money by way of gratification, he is dis- 
charged with a little sprinkling of water, 
otherwise he is heartily drenched with 
streams of water, poured upon him ; and 
the ship-buys are inclosed in a cage, and 
ducked at discretion. The seamen, on 
the baptising a ship, pretend to a right of 
catting off the break head, unless re- 
deemed by the captain. 

BAPTISTS, or Aittipjbdobaftists, 
in church history, a considerable sect, 
who are distinguished from other Chris- 
tians by their opinions respecting bap. 
tisna, and who maintain that Uie ordinance 
must be administered by the immersion 
of adults, and not by the sprinkling of in- 
fants. Such they say is the meaning of 
the word ^ttwjt^ct : they call to their aid 
a variety of passages of scripture, none of 
which are however so decisive as to put 
the controversy to rest. And though it 
is certain that adults were baptised in the 
earliest periods of the christian system, 
there is no proof that infants were not 
admitted to the ordinance. It is not for 
us to enter into this controversy, which 
has been cut short by some other Chris- 
tians, who maintain that baptism was in- 
tended only for the converts to the Chris- 
tian faith,and was not to be repeated upon 
the children of believers. Hence, many 
persons in the present day do not think 
it necessary to baptise their children, nor 
advise them to submit to it when they 
have attained to years of maturity. As 
the ordinance, when conducted with so- 
lemnity and liberality, is tnily impressive, 
and as it does not occur to every one to 
witness such a scene during their lives. 
We shall extract an account uf one per- 
formed in the neighbourhood of Cam- 
bridge, and which has been well de. 
scribed by the late excellent Mr. Robin- 
son, whose name will live, >frhen the dis- 
tinction of sects and parties shall be ob- 
literated from the Christian church, and 
whenthe only profession of faith will be 
that in the divine mission of the founder ; 
happv day, when no man shall be exclu- 
ded rrom the right hand of fellowship, 
because he cannot believe in dogmas of 
self-created censors, and who cannot join 
in the ceremonies, for which there is no 
direct sanction in the New Testament. 

** Not many years apo, at Whittlesford, 
seven miles fromCambridge, forty-eight 
persons were baptised in that ford of the 
river from which the village takes its 
name. At ten o'clock, of a very fine 
morning m May, about 1500 people of 
different ranks assembled together. At 
half past ten in the forenoon, the late Dr. 



Andrew Gifford, Fellow of the Society ol 
Antiquaries, Sublibrarian of the Britisli 
Museum, and Teacher of a Baptist Con- 
gregration in Eagle-steet, L.ondon, as- 
cended a moveable pulpit, in a large open 
court-yard, near the river, and adjoining 
to the house of the lord of the manor 
Round him stood the congregation ; peo 
pie on horseback, in coaches and in carts, 
formed the outside semicircle ; many 
other persons sitting in the rooms of the 
house, the sashes being open, all were 
uncovered, and there was a profound »• 
lence. The doctor first gave oat a hymn, 
which the congregation sung. Then he 
prayed. Prayer ended, he took out a 
New Testament, and read his text. ** 1 
indeed baptise you with water unto re- 
pentance. " He observed, that the force 
of the preposition had escaped tlie notice 
of the translators, and that the true read- 
ing was — * I indeed baptise or dip you in 
water, at or upon repentance ;" which 
sense he confirmed by the 41st verse of 
the 12th of Matthew, and other passages. 
Then he spoke, as most Baptists do on 
these occasions, concerning the nature, 
subject, mode, and end of this ordinance. 
He closed, by contrasting the doctrine of 
infant sprinkling with that of believers' 
baptism, which being a part of Christian 
obedience, was supported by divine pro- 
mises, on the accomplishment of which 
all good men might depend. After ser- 
mon, he read another hymn, and prayed, 
and then came down. Then the candi- 
dates for baptism retired to prepare 
themselves. About half an hour after, 
the administrator, who that day was a ne- 
phew of the doctor's, and admirably 
qualified for the work, in a long black 
gown of fine baize, without a hat, with a 
small New Testament in his hand, came 
down to the river side, accompanied by 
several Baptist ministers and deacons ot 
their churches, and the persons to be 
baptised. The men came first, two and 
two, without hats, and dressed as usual, 
except that instead of coats, each had on 
a long white baize gown, tied round the 
waist with a sash. Such as had no hair, 
wore white cotton or linen caps. The 
women followed the men, two and two, 
all dressed neat, clean, and plain, and 
their gowns white linen ordimity. It^*? 
said that the garments had knobs o^^^jl 
at the bottom to make them sink. Eachhaa 
along light silk cloak hanging loos^'J 
over her shoulder, a broad ribbon tie<* 
over her gown beneath the breast, aJiQ * 
hat on her head. They all ranged them- 
selves around the administrator si tl)e ^ 
waterside. A great number of specta- 
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tors stood on the bank of the river on 
botli sides ; some had climbed and gat on 
the trees ; many sat on horseback and in 
carria^s, and all behaved with a decent 
seriousness^ which did honour to the 
good sense and the good manners of the 
assembly, as well as to the &ee constitu- 
tion of this country. First the adminis- 
trator read an hymn, which the people 
sung ; then he read that portion of scrip- 
ture which is read in the Greek church 
on the same occasion, the history of the 
baptism of the eunuch, beg[inning at the 
23d verse, and ending with tlie 39th. 
About ten minutes he stood expounding 
the verses, and ^en taking one of the 
men by the hand, he led him into the w»- 
ter, saying, as he went, *see, here is wa- 
ter, what doth hinder ? If thou believest 
with all thine heart, thou may est be bap- 
tized.' When he came to a sufficient 
depth, he stopped, and with the utmost 
composure, placing himself on the left 
hand of the man, his face being towards 
the man's shoulder, he put his right hand 
between his shoulders behind, gathering 
into it a little of the gown for hold : the 
fingers of the left hand he thrusted under 
the sash before, and tlie man putting his 
two thumbs into that hand, he locked all 
together by closing his hand. Then he 
deliberately said, * I baptize thee in the 
name of the Father, and of the Son, and 
of the Holy Ghost ;' and while he uttered 
these words, standing wide, he gently 
leaned him backward and dipped him 
once. As soon as he hod raised him, a 
person in a boat, fastened there for the 
purpose, took hold of the man's hand, 
wiped his faee with a napkin, and led 
him a few steps to another attendant, 
who then gave his arms, walked with him 
to the house, and assisted him to dress. 
There were many such in waiting, who, 
like the primitive susceptors, assisted 
during the whole service. The rest of 
the men followed the first, and were bap- 
tized in like manner. After* them, the 
women were baptized. A female friend 
took oif at the water side the hat and 
cloak. A deacon of U|e church led one 
to the administrator, and another from 
him ; and a woman at the water «de took 
each as she came out of the river, and 
conducted her to the apartment in 
the house, where they dressed them- 
lelves. When all we re baptized, th e. ad- 
ministntor coming up out of the river, 
and standing at the side, gave a short ex- 
hortation OD the honour and the pleasure 
oC obedience to divine commandb, and 
then with the usual benediction dhnniss- 
od the sMembly. About hulf an hour af- 
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ter, the nen newly baptized, having dren* 

edthemselves, went mm their room into 
a larg^ hall in the house, where they 
were presently joined by the women, 
who came from ueir apartments to the 
same place. Then they sent a messen- 
ger to the administrator, who was dress- 
ing in his apartment, to inform him they 
waited for him. He presently came, and 
first praved for a few minute^ and then 
closed the whole by a short discourse on 
the blessings of civil and religious liberty, 
the sufficiency of scripture, Uie pleasure^ 
of a good conscience, the importance of 
a holy life, and the prospect of a blessed 
immortality. This they caU a public bap- 
tism." 

The baptists in En|;land form one of 
the tliree denominations of protestant 
dissenters, and are divided into Particu- 
btr and General : the former are Calvinis- 
tical and l>initarian8 ; the latter are Ar« 
minians, -and some very few Arians» but 
the greater part are Unitarians, with re- 

gard to the person of Christ, considering 
im as man, the son of Joseph and Maty. 

BAR, in courts of justice, an inclosure 
made with a strong partition of timber, 
where the counsel are placed to plead 
causes. It is also applied to the benches, 
where the lawyers or advocates are seat- 
ed, because anciently there was a bar to 
separate the pleaders from the attomies 
and others. Hence, our lawyers, who are 
called to the4)ar or hcensed to plead, are 
termed barristers, an appellation equiva- 
lent to licentiate in other countries. 

Bab, in law, a plea of a defendant, 
which is said to be suffioient to destroy 
the plaintiff's action. It is divided into 
bar special, bar to common intendiiient, 
bar temporal, and bar perpetual. Bar 
special, falls out upon some special cir- 
pumstances of tlie case in question, as 
where an executor, being sued for his tes- 
tator's debt, pleads that he had no goods 
in his hands at the day on which the writ 
waa sued out. Bar to common intend- 
ment, is a general bar, which commonly 
disables the plaintifiT's declaration. Bw 
temporary, is such as is good for the pre- 
sent, but may afterwards fail; and bar 
perpetual, is that which overthrows the 
plaintiff's action for ever. In personal 
actions, once barred, and ever so, is the 
general rule ; but it is intended, where a 
bar is to the right of the cause, not where 
a wrong action is broueht. In criminal 
cases, there are especially four pleas in 
bar, which go to the merits of the indict- 
ment, and give reason why the prisoner 
ought not to answer it, nor be tried upon 
it ; as, a former acquittal, a foimer convic- 
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tton, although no judgment were given^ a 
former attainder, and a pardon. 

Bab, in heraldry, an ordinary in form 
of the fesse, but much less. 

It differs from the fesse onlj in its nar- 
rowness, and in this, that the bar may be 
placed in any part of the field, whereas 
the fesse is confined to a single place. 

Bar, in music, a stroke drawn perpen- 
dicularly across the lines of a piece of 
music, including between each two a cer- 
tain quantity or measure of time, which is 
various, as the time of the music is either 
triple or common. In common time, be* 
tween each two; bars is included the mea- 
sure of four crotchets ; in triple, three. 
The principal use of bars is, to regulate 
the beating of time in a concert. 

Bab, doublet consists of two parallel 
straight lines, somewhat broader than a 
common bar, drawn near each other, 
and passing perpendicularly through the 
stave. The double bar divides the differ- 
ent strains of a movement. If two or 
more dots are placed on one of its sides, 
they imply- that the strain of the move- 
ment, or the same side with the dots, is to 
be performed twice ; and if the dots are 
placed on each side of the double bar, 
the repetition extends to the strains on 
each side of the double bar. 

Bar, in hydrog^phy, denotes a bank 
of sand, or other matter, whereby the 
mouth of ariver is in amanner choked up. 

The term bar is also used for a strong 
beam, wherewith the entrance of an har- 
bour is secured ; this is more commonly 
called boom. 

BARALTPTON, among logicians, a 
term denoting the first indirect. mode of 
the first figure of syllogisms. A syllogism 
in baralipton, is when the two first pro- 
]>ositions are general, and the- third par- 
ticular, the middle term being the subject 
in the first proposition, and the predicate 
in the second. Thus, 

Ba Every evil ought to be feared: 

Ra Every violent passion is an evil : 

Lip Therefore something that ought to 
be feared is a violent passion. 

BARBA, in botany, a beard, a species 
of down with which the surface of some 
plants is covered. The term was invent- 
ed by Linnaeus, without precise explana. 
tion ; it seems however to signify a tuft 
of hairs terminating the leaves. 

BARBACAN, or Barbicait, an outer 
defence or fortification to a city or cas- 
tle, used especially as a fence to the city, 
or walls i also, an aperture made in the 
walls of a fortress, to fire through upon 
tiie enemy. It is also used as a watch- 
tower, to descry the approach of the ene- 



my ; and it sometimes denotes a fort at 
the entrance of a bridge, on the outlet of 
a city having a double wall with towers. 

BARBACENIA, in botany, a genus of 
the Hexandria Monogyni* class and Dr- 
iver. Calyx superior ; six-toothed ; corol 
six-petalled ; filaments petal-shaped, 
toothed ; capsule glandular, three-valv. 
ed, many-seeded. Only' one species, 
found at Brazil. 

BARBADOES tar, a mineral fiuid of 
the nature of the thicker fiuid bitumens, 
of a nauseous, bitterish taste, very strong 
and disagreeable smell, found in many 
parts of America trickling down the sides 
of the mountains, and sometimes floating 
on the surface of the water. It has been 
g^atly recommended in coughs, and 
other disorders of the breast and lungs. 

BARBARA, among logicians, the first 
mode of the first figure of syllogisms. 

A syllogism in barbara, is one whereof 
aU the propositions are universal and af- 
firmative ; the middle term being the sub- 
ject of the first proposition, and attribut- 
ed in the second. For example. 

Bar Every wicked man is miserable ; 

Ba All tyrants are wicked men ; 

Ra Therefore all tyrants are miserable. 

BARBE, in the military art ; to fire la 
barbe, means to fire the cannon over the 
parapet, instead of firing through the em- 
brasures; in which case the parapet must 
not be above three feet and a half high. 

BARBED and crested, in heraldry, an 
appellation given to the eombs and gilis 
of a cock, when particularized for being 
of a different tincture from the body. 

A barbed cross is a cross, the extremi- 
ties of which are like the barbed irons 
used for striking offish. 

BARBEL. See Ctprihts. 

BARBER, one who makes a trade of 
shaving the beards and heads'of men, and 
of making wigfs, &c. Formerly the busi- 
ness of a surgeon was united to that of a 
barber, and he was denominated a bar- 
ber-sui<geon. This union of profession 
was dissolved by a statute of Henry VIU- 
by which the surgeons were formed into 
a distinct corporation, that existed till the 
late establishment of " The Royal Col- 
lege of Surgeons of London.'? In Eng- 
land, a musical instrument was part of the 
furniture of a barber-surgeon's shop, 
which was used by persons above the or- 
dinary level of life, who resorted thither 
for the Cure of wounds, for bleeding, or 
trimming, a word that signified shaving, 
and cutting, or curling, the hair. Bleed- 
ing and tooth-drawing are now very com- 
monly practised in country places by bar- 
bers, and the pole stuck out as the sign of 
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their profession is supposed to indicate 
the staff which is held in the patient's 
hand during the act of bleeding*, and the 
fillet with which it is wonnd is tied up af- 
ter the operation is completed. 
BARBERRY, in botany. See Bxbbi- 

BIS. 

BARD, a poet among the ancient Gauls 
and Britons, who celebrated the praises 
of heroes, with a view to inculcate virtue, 
and sometimes to terminate a difference 
between two armies at the point of en- 
gagement. It is disputed in what the 
bards differed from the Druids ; some 
pretend that these were the priests and 
philosophers of the nation, and that those 
were only the poets and historians ; but 
it is more probable that Dniid was a ge- 
neral word, comprehending the priests, 
the judges, the instructors of youth) and 
the bards or poets. See Druid. 

The bards were not only the poets, 
but the genealogists, bio^aphers, and 
historians of those countries and ages. 
The genealogical sonnets of the Irish 
bards are still the chief foundations of 
the ancient history of Ireland. It was cus- 
tomary for the bards to sing these con^po- 
sitions in the presence of their nobles, 
and at their chief festivals and soleihni- 
ties. In the Highlands of Scotland there 
are bards still in being, and considerable 
remains of many of the compositions of 
the old British bards still preserved ; but 
the most genuine, entire and valuable re- 
mains of the works of the ancient bards, 
and perhaps the noblest specimen of un- 
cultivated genius^ if not the most sublime 
fragments of ancient poetry now eijtant, 
are the poems of Ossian the son of Fingal, 
a king of the Highlands, who flourished 
in the second or third century, lately 
collected by Mr. Macpherson, and by 
him translated from the Erse or . Gaelic 
langfuage into English. 

The reputation, influence, and power 
of this oixierofmen were formerly very 
high ; they were courted by the great, 
and seated at the tables of princes. Their 
power in exciting the courage and rous- 
ing the fury of armies is universally re- 
corded, and' generals have often confess- 
ed themselves indebted for victory to 
tlieir heroic strains. They were not un- 
frequently chosen negotiators with the 
enemy, and the deeds of the day were in 
the evening recorded in their songs ; and 
the fame of their fallen heroes pcrpetuat- 
edby their praise. 

BARGAIN, in commerce, a contract or 
agreement in buying and selling. Hence, 
to buy a good bargain is to buy cheap. 

Bargain is also an agreement to give a 



certain price ; and there are three thing* 
requisite to make it complete andpeifect. 
1. The merchandize sold. 2. The price. 
3. The mutual ae-reement or consent. 

The merchandize sold ought to be cer- 
tain, the price of the thing sold shoiild be ^ 
paid in current money, otherwise it would 
be an exchange; and the consent ought 
to be equally free, on both sides, from 
error and violence. If then there happens 
to be an error in the substance of the 
thin^ bought, it makes the bargain void ; 
but if it lies only in the quality of the 
thing sold, it does not dissolve the bar- 
gain, provided there be no voluotaiy 
fraud on the side of the seller. Thus, if 
.1 design to buy pewter, and instead of 
that, the person sells me lead, the sale 
cannot stand good, because I was im- 
posed upon in the very substance of the 
thing I wanted to buy. But if I designed 
to buy a clock that went true, and it does 
not prove so, the bargain ought to stand, 
because [ was deceived in the qualities 
only of the thing sold to me. 

A bargain and sale of lands, &c. in fee^ 
must, according to our law, be in writing, 
indented, and enrolled either in one of 
the coi^s at Westminster, or in the 
county where the lands lie, before the 
custos rotulorum, and justices of peace. 
A warrant and covenant may be inserted 
in a bargain and sale, but the deed is |food 
without any such addition ; and if it be 
made for money and natural affection, the 
estate witt pass, though you do not en- 
rol it. 

BARGE, in naval affairs, a boat of state 
and pleasure, adorned with various orna- 
ments, having bales and tilts, and seats 
covered with cushions and carpets, and 
benches for many oars ; as a company's 
barge, an admiral's barge, &c. It is also 
the name of a flat-bottomed vessel em- 
ployed for carrying goods in a navigable 
river, as those upon the river Thames, 
called west country barges. 

BARILLA, in the arts, is an alkaline 
substance, prepared principally in Spain 
and Italy from sea plants, which are there/ 
cultivated for the purpose. The discovery 
of the use of these plants was made by 
the Saracens in Spain, who called the par- 
ticular plant from which they extracted 
it ka1i,gnrhich, with the addition of the 
Arabian article al, g^ve rise to tlie term 
alkali. The barilla is obtained by cutting 
down the plant when it has attained its 
full height, and drying it; after which it 
is burnt, and during the operation the 
ashes harden into lumps or cakes. This 
country is supplied with barilla, chiefly^ 
from Spain, the Island of T^neriffe, a|id 
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Sicily. It it Hied by gbaa-maken, Boap* 
boilers, bleachers, uid in other manufte* 
tares. 

BARK, in TCffetable anatomy, a term 
which denotes the exterior part of vege- 
table bodies; which is separable from the 
other parts of the plant during the sea- 
son of vegetation, but at other times re- 
quires maceration in water, or boiling; 
and when detached by any of these 
means, the fine connections which unite 
k to the wood are destroyed* When bark 
is thus separated, and seen by means of 
the microscope, it exhibits parts differing 
much in structure and use. These have 
been divided into the cuticle or epider- 
mis, the cellular envelope or parenchy- 
ma, and the cortical layer and Itber. The 
epidermis is a thin transparent membrane, 
which covers all thcoutside of the bark. 
It is pretty tough. When inspected with 
a microscope, it appears to be composed 
. of a number of slender fibres, crossing 
each other, and forming a kind of net- 
work, it seems even to conmst of diffe- 
rent thin retifonn membranes, adheiing 
closely together. This, at least, is the 
case wiUi the epidermis of the birch, 
which Mr. Duhamel separated into six 
layers. The epidermis, when rubbed off, 
is reproduced. In old trees it cracks and 
decays, and new epidermis are succes- 
sive^ formed. This is the reason that the 
tninks of many old trees have a rough 
surface. The parenchyma lies immedi- 
ately below the epidermis ; it is of a deep 
green colour, veiy tender and succulent. 
When viewed with a microscope, it seems 
to be composed of fibres which cross 
each other in every direction, like the 
fibres which compose a n^t Both in it 
and the epidermis there are numberless 
interstices, which have been compared 
to so many small bladders. The cortical 
layers fmrm the innermost part of the 
bark, or that which is next to the wood. 
They consist of several thin membranes, 
lying the one above the other ; and their 
number appears to increase with the age 
of the phuit. Each of these layers is com- 
posed of longitudinal fibres, which sepa- 
rate and approach each other alternately, 
so as to form a Idnd of net-work. The 
meshes of this net-work correspond in 
each of the lavers ; and they become small- 
er and smaller in every layer as it ap- 
proaches the wood. These meshes are 
filled with- a green-coloured cellular sub- 
stance, which has been compared by ana- 
tomists to a number of bladders adhering 
together, and commti^^icating with each 
other. 
The matter of the parenchyma, and the 



juices which exist in barks, vary extreme^ 
hr, and prpbably occasion most of the dif- 
ferences between them. Some, as oak 
bark, are characterized^by their astiin- 
gency, and contain talinih ; others, as cin- 
namon, are aromatic, and contain an ea- 
sential oil ; others are bitter, as Jesait*a 
bark; some are ^hiefly mucilaginous, 
oUiers resinous, %c. 

1. Bark of the cinchona floribunda, or 
quinquina of St. Domingo. This bark is 
in rolled pieces, ux or seven inches long*, 
and three or four lines in thickness. Its 
colour is greyish green externally, but 
within it exhibits different shades of 
green,purple,white, brown, 8cc. Its taste 
IS bitterand disagreeable ; its odour strongs 
and unpleasant. It gives out nearly half 
its weight to water, provided it be boiled 
in a sufficient quantity of that liquid. 
The residue possesses the properties of 
woody fibre. The decoction of the bark 
has a reddish brown colour, and an ex- 
tremely bitter taste. It deposits on cool- 
ing a blackish substance, soft and tenaci- 
ous, which does not dissolve in cold wa- 
ter, though it is soluble in hot water and 
in alcohm^ More of this substance pre- 
cipitates as the liquor is eyaporated. 
When the inspissated juice, freed from 
its precipitate, is mixed with alcohol, a 
quantity of gummy matter separates. 
When the black matter, which precipi- 
tates as the decoction cools, is treated 
with hot alcohol, the greatest part of it 
is dissolved; but a fine red powder re- 
mains mixed with some mucilage, which 
is easily separated by water. When the 
alcolfbiic solution is exposed to the air, it 
deposits light yellowish crystals of a saline 
nature. When mixed with water, white 
flakes are thrown down which possess the 
properties of gluten ; but the greatest 
part remains in solution. Thus the soluble 
part of the bark may be separated into 
five distinct substances; namely, gtim, 
gluten, a red powder, a saline matter, and 
a brownish bitter substance, retained in 
solution by tlie diluted alcohol. The last 
is by far the most abundant. To it the 
peculiar qualities of the decoction of this 
bark ire to be ascribed. 

2. Bark of cinchona officinalis. This 
tree grows in Quito ; it is confined to the 
high grounds, and when stripped of its 
bark soon dies. There are three different 
kinds of bark to be found in commerce, 
but whether they be all obtained from the 
same trees is not known ; the contrary is 
probable. The following are the most re- 
markable of these varieties. Red Peru- 
vian bark.— This bark is usually in large 
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pieces, and is reducible to powder with 
more ease than the preceding. Its pow- 
der is reddish brown, and has a slightly 
bitter taste, with a ^o4 deal of astrin- 
gency» Yellow Peruvian bark. — ^I'his spe- 
cies of bark, first brought into use in this 
country about the year 1790, has not yet 
been subjected to a rigorous analysis ; bat 
its constituents do not appear, from the 
trials which have been made, to difier 
much from those of the red species. 
Pale Peruvian bark. — This is the common 
variety of the bark. It has not yet been 
subjected to a correct chemical analysis. 
Its taste is astringent and bitter, and very 
disagreeable. It is supposed to contsun a 
bitter principle, tannin, extractive, and 
resin. Besides these, it contains a prin- 
ciple first pointed out hy Seguin,and up- 
on which Dr. Duncan, junior, published 
some experiments. It is distin^ished by 
the property of precipitating infusion of 
galls ; but as this property is common to 
a considerable number of 8ubstai\ces, it is 
not sufficient alone to characterize it. 

3. Bark ofcinchonacaribaca.— This bark 
was firet made known by Dr. Wright, 
who published a botanicid description of 
the tree, with a figure, in the philosophi- 
cal Transactions, vol. 67, and an account 
of the medicinal properties of the bark in 
the London MecUcal Journal for 1787. A 
description of a tree to which the same 
name is given, together with a chemical 
analysis of the bark, was published in the 
Journal de Physique for 1790, by M. Va- 
vasseur ; but it is not quite certain that 
the plants are Uie same. 

4. Bark of the white willow (salix al- 
ba.) — ^The bark of this tree, which is 
common enough in Scotland, is remark- 
able for its astringent taste, and has been 
often used in intermittents by the common 
people. It has lately been proposed by 
BouiUon la Grange as an excellent sub- 
stitute for Peruvian bark; being com- 
posed, according to him, of the very same 
constituents to which that bark owes its 
medical virtues. A very superficial ex- 
amination, however, may satisfy any one, 
that the properties of the two are very 
far from similar. 

5. Bark of quercus nigra. — This tree, 
to which the name of quercitron has been 
given, grows spontaneously in North 
America. Dr. Bancroft discovered, about 
the year 1784» that the inner bark of this 
tree contuns a great quantity of colour- 
ing matter; and since that time it has 
been very generally used by the dyers. 
To prepare it for them, the epiderrtis 
(which contains a brown colouring mat- 
ter) is shaved off, and then the bark is 



ground in a mill. It separSrtes partly in- 
to stringy filaments, and partly into a fine 
light powder. 

Babk, or Jeauifa bark, is a name ^ven 
by way of eminence to the cinehona. 
See Materia Msdica and Pharmacy. 

Bark, in navigation, a little vessel with 
two or three triangular sails ; but. accord- 
ing to Guillet, it is a vessel with three 
masts, viz. a main-mast, fore-mast, and 
mizen-mast. It carries about two hundred 
tons. 

BARKING of trees, the peeling off the 
rind or bark, which must be done, in Our 
climate, in the month of May, because at 
that time the sap of the tree separates 
the bark from the wood. It would be ve- 
ry difficult to perform it at any other time 
oiP the year, unless the season was ex- 
tremely wet and rainy, for heat and dry* 
ness are a very g^at hindrance to it. 

BARLERIA, in botany, so named in 
honour of James Barrelier, a Dominican, 
whose Icones were published in 1714, a 
g^nus of the Didynamia Angiospermia 
class and order. Natural order of Per- 
sonatx. Acanthi, Jussieu. Essential cha- 
racter: calyx four-parted ; stamens two, 
far less than the others; capsule qua- 
drangular, bilocular, bivalval, elastic ; 
without the claws; iseeds two. There 
are eleven species, and being all natives 
either of the East Indies or South Ame- 
rica, require the protection of the bark- 
stove. 

BARLEY, in botany. The principal 
use of barley in this country is for mak- 
ing beer ; but in seasons like the present, 
when peas are very scarce, large quanti- 
ties of it are used in feeding hogs. In 
Scotland, barley is a common ingredient 
for broths ; it is also much used for the 
same purpose in England,* at the tables of 
persons of rank. In some parts of the 
continent, houses are fed with barley. 
Pearl barley, and French barley, are bar- 
ley freed from the husk by means of a 
mill, the distinction between the two be- 
ing, that pearl barley is reduced to the 
size of very small shot, all but the heart 
of the grain being ground away. See 

HOBD£UM. 

Barley, in chemistry, is the seed of 
the hordeum vulgare, which will be de- 
scribed hereafter. Great crops of it are 
reared annually, partly as an article of 
food, and partly as a material from which 
malt liquors and ardent spirits are drawn. 
This species of com has been examined 
of late with considerable attention by 
chemists, partly in order to form correct 
ccnceptions, if possible, of the nature of 
the process of fermentation, and partly 
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to ascertain the constituents of barley. 
Fourcroy and Vauquelin published seve- 
ral ingenious remarks and experiments on* 
it in 1806, and Einhof published a still 
more elaborate analysis about the com- 
mencement of the same year, having^ ex- 
amined this grain in difterent stages of 
its growth, and after it was fully ripe. 
When unripe barley-corns are triturated 
with water, the liquid acquires a milky 
colour. If this process be continued, 
adding fresh portions of water as long as 
the liquid passes off muddy, there re- 
mains only a green husky matter. When 
this matter is macerated a sufficient time 
in cold water, it acquires a greenish grey 
colour, and when dry has the appearan<^e 
of vegetable fibre. The water in which 
it was macerated, when boiled, deposits a 
few flakes of albumen, and when evapo- 
rated to dryness, leaves a small portion of 
extractive. The water with which the bar- 
ley was at first triturated is at first milky, 
and g^raduaUy deposits a white powder ; 
yet it does not become transparent, though 
allowed to stand a considerable time. 
When filtered, it passes through transpa- 
rent, while a slimy substance, of a green- 
ish grey colour, remains upon the filter. 
This substance possesses the properties 
of gluten. When the solution, now trans- 
parent, and of a yellowish colour, is boil- 
ed, it deposits flakes of albumen. It red- 
dens litmus paper, and is strongly preci- 
pitated by lime-water, nitrate of lead, and 
. sulphate of iron,- indicating the presence 
of phosphoric salts. The liquid being eva- 
poratea to the consistence of a syrup, 
and the residue treated with alcohol, the 
solution diluted with water, and the alco- 
hol distilled ofl', to separate some gluten 
which still remained, a syrupy matter was 
obtained having a sweet taste, which was 
considered as the saccharine matter of 
the barley. A portion refused to dissolve 
in alcohol. This portion was considered 
as extractive. The white powder, which 
precipitated from the water in which the 
barley had been originally triturated, pos- 
sessed the properties of starch. 

BARLST-com, the least of our long mea- 
sures, being the third of an inch. 

BARLdWE, (Wiixiam) in biography, 
an eminent mathematician and divine, was 
born in Pembrokeshire, his father, (Wil- 
liam Barlowe) being then bishop of St. 
David's. In 1560 he was entered com- 
moner of Baliol College in Oxfonl; and 
in 1564, having taken^deg^ee in arts, 
he left the University, and went to sea, 
where he acquired considerable know- 
ledge in the art of navigation, as his writ- 



ings afterwards showed. About tlie 
year 1573, he entered into orders, and 
obtained much and valuable preferment, 
and at length was appointed chaplain to 
Prince Henry, eldest son of king James 
the First; and in 1614, archdeacon of Sa- 
lisbury. Barlowe was remarkable, es- 
pecially, for having been the first writer 
pn the nature and properties of the load- 
stone, 30 years before Gilbert published 
his book on that subject. He was the 
first who made the inclinatory instrument 
transparent, and to be used with a glass 
on both sides. It was he also who sus- 
pended it in a compass box, where, with 
two ounces weight, it was made fit for 
use at sea. He also found out the diifer- 
ence between iron and steel, and their 
tempers for magnetical uses. He likewise 
discovei*ed the proper way of touching^ 
magnetical needles ; and of piercing and 
cementing of loadstones ; and also why a 
loadstone, being double capped, must 
take up so great a weight. He died in 
the year 1625. Uis works are numerous 
and respectable. 

BARM, otherwise called Teast, the 
head or workings out of ale or beer. 

BARNACLE, in omitholog;:r» a species 
of goose with a black beak, which is much 
shorter than in the common goose. See 

AlfAS. « 

Baritacle is also a species of shell-fish, 
otherwise called concha anatifera. See 
the article Concha. 

BARiTAcLESj.in farriery, an instrument 
composed of two branches joined at one 
end with a hinge, to put upon horses* no- 
ses when they will not sUnd quietly to 
be shod, blooded, or dressed. 

BARNADESIA, in botany, so called 
from Michael Barnades, a Spanish bota- 
nist, a genus of the Syngenesia Polyga- 
mia JEqualis class and oider ; natural or- 
der of Composite Discoideac; Corymbife- 
rae, Juss. Essential character: calyx naked, 
imbricate, pungent; coroUa radiate. 
Down of the ray feathered; of the disk, 
bristly, broken backwards. There is on- 
ly one species, B. spinosa, a shrub with ^ 
very smooth branches, set with a pair of 
thorns at their origin, which at first were 
stipules ; they are patulous, brown, and j 
smooth. It is a native of South Ame- 
rica, 'j 

BAROCO, in logic, a terra given to the | 
fourth mode of the second figure ofsyl' 
logisms. A syllogism in baroco has the , 
first proposition universal and affirmative, I 
but tlie second and third parrticulany 
negative, and the middle term is the pre- , 
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dicate iQ the two first propositions. For 
example : ' 

^ulhta homo non eat bipea .• 
»Aon omne animal eat bipesf : 
JVbn omne animal eat homo. 

BAROMETER, an instrument for mea- 
surinff the weight or pressure of the at- 
mosphere ; and by that means the varia- 
tions in the state of the air, foretelling the 
changes in the weather, and measuring 
heights or depths, &c. About the begin, 
ning of the 17lh century, when the doc- 
trine of a plenum was in vogue, it was a 
common opinion among philosophers, that 
the ascent of water in pumps was owing 
to what they called nature's abhorrence 
of a vacuum ; and that thus fluids might 
be raised by suction to any height what- 
ever. But an accident having discovered 
that water could hot be raised in a pump, 
unless the sucker reached to within 33feet 
of the water in the weD, it was conjec- 
tured by Gallileo, who flourished about 
that time, that there mig^t be some other 
cause of the ascent of water in pumps, 
or at least that this abhorrence was limit- 
ed to the finite height of 33 feet. Being 
unable to satisfy himself on this head, he 
recommended the consideration of the 
diffic\ilty to Torricelli, who had been his 
^sciple. After some time Torricelli fell 
upon the suspicion, that the pressure of 
the atmosphere was the cause of the 
ascent of water in pumps ; that a column 
of water 33 feet high was a just counter- 
poise to a column of air of the same base, 
and which extended up to the top of the 
atmosphere ; and that this was the true 
reason why the water did not follow the 
sucker any farther. And this suspicion 
was soon after confirmed by various ex- 
periments. See Athosprebe. 

It was sometime, however, before it 
was known, that the pressure of the air 
was various at diflerent times in the same^ 

})lace. This could not, however, remain 
ong unknown, as the frequent measuring 
of the column of mercury must soon 
shew its variations in altitude ; and expe- 
rience and observation would, presently 
shew that tho^e variations in the mercu- 
rial column were always succeeded by 
certain changes in the weather, as to rain, 
wind, frosts, &c. : hence this instrument ' 
soon came into use as the means of fore- 
telling the changes of the weather, and on, 
this account it obtained the name of the 
weather-glass, as it did that of barome- 
ter, from its being the measurer of the 
weight or pressure rf the air. Wc may 



.now proceed to take a view of its various 
forms and uses. 

The common mercurial barometer, 
(plate Miscel. fig. 9.) or weather-glass, is 
a cylindrical glass tube, whose diameter 
is generally about one-third or one-fourth 
of an inch in diameter, and length 34 
inches, filled with prepared mercury ; 
one end of the tube. A, is hermetically 
sealed, and the open end,B, inserted into 
a basin of mercury. The tube and ba- 
sin are fixed to a frame of wood, and 
suspended in a vertical situation. The 
height of the mercury in the tube above 
the surface of the mercury in the basin is 
called the standard altitude, and the dif- 
ference between the greatest and least 
altitudes is called the limit or scale of va- 
riation. 

The mercury in the barometer tube 
will subside, till the column be equivalent 
to the weight of the external air upon 
•the surface of the mercury in the basin, 
and it is therefore a criterion to measure 
that weight, and chiefly directed to that 
purpose. In this kingdom the standard 
altitude fluctuates between 28 and 31 
inches ; and from hence it is justly infer- 
red, that the greatest, least, and interme- 
diate weights of the atmosphere, upon a - 
jfiven base, are respectively equal to the 
weights of columns of mercury upon the 
same base, whose vertical altituaes are 
2d, 31 inches, and some altitude contain- 
ed between them. 

The standard altitude ought to be the 
same, whatever be the diameter of the 
barometer tube : but when this diameter 
is very small, the attraction of cohesion 
between the mercury and ^lass prevents 
a variation of altitude, which ought to 
be, and in larger tubes is, sensible from 
small differences in the weight of the at- 
mosphere. 

Writers on this subject have given the 
following lemma : — If a given line, L, be 
divided into n - equal parts, and L x 

5i2.be also divided into n equal parts, 

ft 
each divisison of L will be less than that of 

When L is divided into n equal parts, 

each part is equal to L X -, or L X ^ ; . 

n « 



and each part of L X 



wH-w 



thus divid- 



ed, is equal to li X ^"^^ j which is 



greater than the former by L x - • 
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If each inch of the scale of ymiation, 
A D. (fig. 10.) of a barometer tube be di- 
vtded into ten equal parts, marked with 
1, 3, 3f Sec. increasing upwards, and a 
venuer or nonius, L If, whose length is 
l^ths of an inch, be divided into ten 
equal parts, marked with 1, 2, 3, &e. in- 
creasing downwards, and so placed as to 
slide along'the graduated scale of the ba- 
rometer, the altitude of the mercury in 
the tube abovethe surface of that in the 
basin may be found in inches and hun- 
dredth parts of an inch in this process. If 
the surface of the mercury in the tube do 
not coincide with a division in the scale 
of variation, place the index of the ver- 
nier, M, even with the surface, and ob- 
aerving where a division of the vernier 
coincides with one in the scale, the figure 
in the vernier will shew what hundredth 
parts of an inch are to be added to the 
tenths immectiately below the index. Let, 
for instance, the surface of the mercury 
be between 7 and 8 tenths above 30 inch- 
es, and the index of the vernier being 
placed even with it, and the figure 5 upon 
the vernier being observed to coincide 
with a division upon the scale, the alti- 
tude of the barometer will be 30 inches 
and five hundredths of an inch : for each 
division of the vernier being grater than 
that ofthe scale by one hundredth of an 
inch (lemma), and tliere being five divi- 
sions, the whole must be five hundredths 
of an inch above the number 7 in the scale, 
and the height of the mercury is tliere- 
fore 30.75 inches. 

Whatever be the number of divisions 
in the scale of variation, and in the ver- 
nier, the height of the mercury in the ba- 
rometer is easily discovered by a process 
similar to that already mentioned. - 

There are several other kinds of baro- 
meters, of which it will be sufficient to 
give a short description. 

1 . In the portable barometer, th e loiprer 
part of the tube is bent upwards, and 
wider than the rest of the tube : and in 
this recurvated part the mercuiy is ex- 
posed to the pressure ofthe atmosphere ; 
or the mercury in the basin is contained 
in a flexible leathern bag, exposed to the 
same pressure. In this last, the mercury 
is forced into the tube so as to fill it, by a 
screw fixed in the bottom of a wooden 
box containing the bag, lest the motion 
ofthe mercury should break the tube. 

2. In the dia|;onal barometer, (fi^. 11.) 
the scale of variation is bent into the di- 
rection D R, making an obtuse angle with 
the vertical partB D. The scale of vari- 



ation is by this barometer increased in 
the ratio of D R : D A ; but this increase 
does not compensate for the friction and 
attraction of cohesion upon the lower 
side of D R. And when the angle K D A 
is greater than 45**, the instrument is ren- 
dered useless by the separation of glo- 
bules of mercury from the column. 

3. The wheel-barometer, (fig. 12.) is a 
compound tube, S £ R B D, open at D and 
closed at £, the diameter of the highest 
part, S £ R, being much greater than that 
ofthe rest, and filled widi mercury from 
D to 3 R, and above that vacuous. Upon 
the surfiice ofthe mercury, in the recurv- 
ed leg, there is an iron ball in equiiibrio 
with another, H, by a string passing over 
a pulley, P. As Uie ball at D rises and 
falls with the mercury, the string turns 
the pulley, and an index, I N, fixed lo it, 
which points to diiferent parts of a gradu- 
ated circle. It is clear, that by increasing 
the diameter of the circle, this contrivance 
will shew the minutest variations of the 
air, provided the friction be inconsidera- 
ble, which is seldom true. 

.4. The pendent barometer, (fig. 13) is 
composed of a tube of a verv small bore, 
a little conical or tapering, closed at the 
smaller orifice. A, and filled with prepared 
mercury from A to B, whose distance is 
equal to the greatest altitude, or about 31 
inches. Lettne tube be suspended verti- 
cally, and the mercury will subside, and 
be quiescent in that part whose length is 
eqiial to the standard altitude at that time: 
and supposing that to be the least, it will 
occupy a space F £ equal to 28 inches ; 
and consequently A F is the scale of vari- 
ation. A £ aas 60 inches, then A F » 
32, when in the common barometer it is 
only 3 inches. The diameter of this baro- 
meter tube is very small, and consequent- 
ly the attraction of cohesion considerable, 
which prevents the freedom of motion 
necessary to ascertain, minute variations 
of the air*s pressure. 

5. In the horizontal rectangular baro- 
meter, (fig. 14.) the highest part ofthe 
tube, opposite to the scale of variation, is I 
wider than the rest of the tube ; and the 
mercury descending three inchea^^from i 
A to D, will describe a much longer space ' 
in the horizontal leg F G, theae spacea 
being to each other inversely as thej 
squares ofthe diameters of the tubes» 
and that F G being very small, its mo- 
tion will be extremely sensible. But the 
free motion ofthe mercury in F G is im- 
peded by friction^ and the attraction of co- 
hesion, which, from the smallness of the. 
tube, is considerable ; and besides this, i 
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globules of mercufy ite apt to be sepa- 
rated from ME, and flow out at Q. 

By the above, and other expedients, as 
using water, or water and mercury, the 
scale of variation is enlarged -, but the 
common barometer is the best, being sub- 
ject to the fewest inconveniences. In the 
construction and use of it, the following 
particulars are to be observed. 1. The 
diameter of the tube should be one-third 
or one-fourth of an inch, to prevent the 
effects of the attraction of cohesion ; the 
length of the tube 33 or 34 inches, with 
a bulb upon the top, into which the air 
may be diffused, should any remain in the 
BBercuiy. 2. The diameter of the cistern, 
containing the mercury, should be large^ 
(at least ten times greater than that of tne 
tube) that the addition or subtraction of 
the mercury, contained between the 
greatest and least altitudes, may not sen- 
sibly affect its depth ; for the numbers, 
marked upon the nde of the tube, shew 
their distance from a fixed point, and can- 
not shew the height of the column above 
the mercury in the cistern, unless its sur- 
face coincide with this point, and be im- 
moveable. 3. The mercury should be free 
f^m any mixture of other metals, and 
purged of air, by being boiled in a glazed 
earthen vessel, closely covered, and pour- 
ed, when hot, through a glass funnel, with 
a long capillary tube, into the barometer 
tube, washed with a rectified spirit, and 
cleaned with a piston of shammy leather, 
if both ends were not hermetically sealed 
when it was made, and heated and ren- 
dered electrical by rubbing. 4. Unless 
the temperature cf the air remain the 
same, the dimensions of a given quantity 
of mercury will be variable, and the alti- 
tude of the mereory is an uncertain mea- 
sure of the weight of the atmosphere, be- 
cause it is dilat^ by heat, and contracted 
by cold, when perhaps the weight of the 
atmosphere is unaltered. If very great 
exactness be therefore required, the dif- 
ference of temperature, at the different 
times of observation, and the depression or 
elevation of the mercury produeed by it, 
must be ascertained before the height of 
the column, raised by the weight ef the 
atmosphere* can be discovered. See 
WsATazB> rules for judging $f. 

The barometer applied to the measuring tf 
Altitudes. — ^The secondary character of the 
barometer, namely, as an instrument for 
measuring accessible heights or depths, 
was first proposed by Pascal and Descar- 
tes, and succeeding philosophers have 
been at great puns to ascertain the pro- 
portion between tiie fall of the barometer 
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and the height to which it is carried ; ai 
H%Ile, Mariotte, ShuckbUrgh, Roy, and 
more especially by De Luc, who has given 
a critical and historical detail of most of 
the attempts that have at different times 
been made for applying the motion of thft 
mercury in the barometer to the mea* 
surement of accessible heights And fof 
this purpose serves the portable barome- 
ter already described, which should bd 
made with all the accuracy possible. Va- 
rious rules have been '^iven, by the writeri 
on this subject, for computing the height 
ascended from the given fall of the mer«> 
oury in the tube df the barometer, the ' 
most accurate of wh.ch was that of Dr. 
Halley, till it was rendered much mor6 
accurate by the indefatigable researched 
of De Luc, by introducing into it the cor* 
rections of the columns of mercury and 
air, on account of heat. This rule is ag 

M 
follows: viz. 10000 X log. of — is the al* 

f/i 

titude in fathoms, in the mean tempera- 
ture of 31®; and for every degree of tbei 
thermometer above that, me result must 
be increased by so many times its 435tli 
part, and dimmished when below it : in 
which theorem M denotes the length of 
the column of mercury in the barometer 
tube at the bottom, and m that at the tc» 
of the hill, or other eminence ; which 
lengths may be expressed in any one and 
the same sort of measures, whether feet, 
or inches, or tenths, &c. and either Eng- 
lish, or French, or of any other nation ; but 
the result is always in fathoms, of six 
English feet each. The following rules 
must be attended to. 

1, Observe the height of the barome- 
ter at the bottom of any height or depth 
proposed to be measured ; together with 
the temperature of the mercury, by means 
of the thermometer attached to the baro- 
meter, and also the temperature of the 
air in the shade, by another thermometer 
which is detached from the barometer. 

2. Let the same thing be done ilso Bit 
the top of the said height or depth, and 
as near to the same time with the former 
as may be. And let those altitudes of mer- 
cury be reduced to the same temperature, 
if it be thought necessary, by correcting 
either the one or the other/ wz. augment- 
ing the height of the mercury in the 
colder temperature, or diminishing that 
in the warmer, by its 9600th part for 
every degree of difference between the 
two; and the altitudes of mercury so cor- 
rected are what are denoted by M and m, 
in the algebraic formula above. 

3. Take out the common logarithms of 
T 
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the two heights of mercury, so corrected, 
and subtract th& less from the greater, 
cutting off from the right-hand side of the 
remainder three places for decimals ; so 
shall those in the left be fathoms in whole 
numbers, the tables of logarithms being 
understood to be such as have seven 
places of decimals. 

4. Correct the number last found, for 
the difference of the temperature of the 
air, as follows : viz. take half the sum of 
the two temperatures of the jur, shewn 
by the detached thermometers, for the 
mean one ; and for every degree which 
this differs from the standard tempera- 
ture of 31°, take so many times the 435th 
part of the fathoms above found, and add 
them, if the mean temperature be more 
than 31°, but subtract them, if it be below 
31°; so shall th« sum or difference be the 
true altitude in fathoms, or, bein^ multi> 
plied by 6, it will give the true altitude in 
English feet. 

Ex, 1. Let the state of the barometers 
and thermometers be as follows, to find 
the altitude; viz. 

Thermometers. Barometers. 



detached, 
57 
42 

mean 49^ 



attached. 
57 

dif 14 I 



29.68 lower 
25.38 upper 



As 9600 : 14 : : 29.68 
cor. 04 
mean 49J M 
stand. 31 m 



.04 
logs. 
29.64 - 4718782 
25.28 - 4027771 



dif. 18^ As435 ; 18^:: 691.011 : 29.388 
29.388 
the altitude C 720.399 fath. 
sought is t or 4322.394 feet. 

Ex. 2. To find the altitude of a hill, 
when the state of the barometer and 
thermometer, as observed at the bottom 
and top of it, is as follows ; viz. 



Therm( 

detached. 

35 

31 

mean 33 


)meters. 
attached. 

41 

38 
dif 3 


Barometers. 

29.45 
26.82 



As 9600 : 3 : : 29.45 : .01 

.01 logs, 
mean 33 M = 29.44 - 4689378 
8tand.31_m =z= 26.82 - 42845 88 

dif. 2 As 435 : 2 : : 404.790 : 1.86 
1.8 6 
the altitude C 406.65 fathoms, 
sought is ^ or 2439.93 feet. 
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The mean height of the baromet« in 
London upon an average of two observa- 
tions in every day in the year, kept at the 
house of the Royal Society for many 
years past, is 29.88 ; the medium tempera- 
ture,or height of the thermometer,accord- 
ing to the same, being 58°. But the medi- 
um height, at the surface of the sea, ac- 
cording to Sir Geo. Shuckburgh, is 30.04 
inches, the heat of the barometer being 
55°, and of the air 62°. See Pwbumatics. 

BARON, in British customs, a degree 
of nobility next to a viscount, but the 
highest in point of antiquity. In the 
> House of Peers, dukes, marquisses, earls, 
viscounts, and barons, are all equal mem- 
bers, whence they are collectively called 
a House of Peers, or equals ; but, in 
other respects, they, claim and enjoy cer- 
tain honours and distinctions, peculiar ta 
their respective ranks and the date of 
their creations. See Pbecedsitce. 

The original, by writ, Camden refers to 
King Henry III. and barons, by letters 
patent or creation, commenced in the 
reign of Richard II. to these is added a 
third kind of barons, called barons by 
tenure. The chief burgesses of London 
were in former times barons, before there 
was a lordmayor ; the earl-palatines had 
anciently their barons under them ; but 
no barons, except those who held imme- 
diately under the king, were peers of the 
realm. 

Barohs of the exchequer, the four judges 
to whom the administration of justice is. 
committed, in causes between the king- 
and his subjects, relating to matters con- 
cerning the revenue. They were for- 
merly barons of the realm, but of late are 
generally persons learned in the laws. 
Their office is also to look into the ac- 
counts of the king, f(M* which reason they 
have auditors under them. 

Baboit and feme, in our law, a term used 
for the husband in relation to his wife, 
who is called feme ; and they are deemed 
but one person, so that a wife cannot be 
witness for or against her husband, nor he 
for or against his wife, except in cases of 
high treason. 

Baron and feme^ in heraldry, is when 
the coats of arms of a man and his wife are 
borne per pale in the same escutcheon, 
the man's being always on the dexter 
side, and the woman's on the sinister; 
but here the woman is supposed not an 
heiress, for then her coat must be borne 
by the husband on an escutcheon of pre- 
tence. 

BAB017S of the Cinque porta, are sixteen 
members of the House of Commons. 
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elected by the Cinque-ports; two for each 
port. 

BABON£T, a modem degree of ho- 
nour, next to a baron, created by King 
James I. in order to propagate a planta- 
tion in Ulster, in Ireland, for which pur- 
pose each of them was to maintain thirty 
soldiers in Ireland for three years, after 
tiie rate of eight pence sterling per day 
to each soldier. The honour is heredita- 
ly, and they have the precedence of all 
knights, except those of the garter, ban- 
nerets, and privy-counsellors. They are 
stiled baronets in all writs, and the addi- 
tion of Sir is attributed to them> as the 
title of Lady is to their wives. No hon- 
our is to be created between barons and 
baronets. 

BABoinBTS of Ireland, a dignity institu- 
ted 30th Sept 1619. 

BARONY, the honour and territoiy 
which gives title to a baron, whether he 
be a layman or a bishop.. According to 
Bracton, a barony is a right indivisible ; 
wherefore, if an inheritance is to be divid- 
ed among co-heirs, though some capital 
messuages may bedivided,yet, if the capi- 
tal messuage be the head of a county or 
barony, it may not be parcelled ; and the 
reason is, lest by this division many of thie 
rights of counties and baronies by de- 
grees come to nothing, to the prejudice 
of the realm, which is said to be compos- 
ed of counties and baronies. 

BARRA, in commerce, a long measure, 
used in Portugal and some parts of Spain, 
to measure woollen cloths, linen cloths, 
and serge. 

BARRACAN, in commerce, a sort of 
stuff not diapered, something like cam- 
blet, but of a coarser grain. It is used to 
make cloaks, surtouts, and such other 
garments, to keep oflT the rain. 

BARRACKS, places for soldiers to 
lodge in, especially in garrisons. Bar- 
racks were formerly reckoned as highly 
dangerous to the constitution of the 
realm ; within these last ten years, how- 
ever, they have increased so much in 
number and extent, that there is scarce- 
ly a moderate sized town in the kingdom 
without its barracks ; and one might in- 
fer, from the rapid increase of these 
buildings, that our very existence, de- 
pends upon them. 

BARRATOR, in law, a common mover 
or maintainor of suits and quarrels, either 
in courts or elsewhere in the country. A 
man cannot be adjudged a barrator for 
bringing any number of suits in his own 
rigb^ though they are vexatious. Bar- 
rators are punished by fine and imprison- 
ment. 



BARRATRY, in law, signifies the fo- 
menting quarrels and law-suits. 

BAaRATBT.in a ship-master, is his cheat- 
ing the owners. If goods delivered on 
ship-board are embezzled, all the mari- 
ners oueht to contribute to the satisfac- 
tion of the party that lost his goods, by 
the maritime law ; and the cause is to be 
tried in the admiralty. In a case where 
a ship was insured against the barratry of 
the master, &c. and the jury found iat 
the ship was lost by the fraud and negti- 
gence of the master, the court agreed 
that the fraud was barratry, thou^ not 
named in the covenant ; but that negli- 
gence was not. 

BARREL is a measure of liquids. The 
English barrel, wine measure, contains 
the eighth part of a tun, the fourth part 
of a pipe, and one half of an hogshead ; 
that is to say, it contains thirty-one gal- 
lons and a half: a barrel, beer-measure* 
contains thirty-six gallons. 

Barkei. also denotes a certain weight 
of several merchandises, which differs 
according to the several commodities: a 
barrel of Essex butter weighs one hun- 
dred and six pounds; and of Suffolk but- 
ter two hundred and fifty-six pounds. 
The barrel of herrings ought to contain 
thirty-two gallons wine-measilre, which 
amount to about twenty-eight gallons old 
standard, containing about a thousand 
herrings. The barrel of salmon must 
conUin forty-two gallons. The barrel 
of eels the same. The barrel of soap 
must weigh two hundi*ed and fif^y-six 
pounds. 

Babbil, fire, in military affairs, is 
mounted on wheels, filled with a compo- 
sition and intermixed with loaded g^- 
nades, and the outside full of sharp spikes; 
some are placed underground, to act as 
mines : others are used to roll down a 
breach to prevent the enemy's entrance. 
These are rarely used now in any country. 

Babbel, in mechanics, a term given 
by watch-makers to the cylinder about 
which the spring is wrapped; anid by 
gun-smiths to the cylindrical tube of a 
p^un, pistol, &c. tlirough which the baH 
is discharged. 

BARRERIA, in botany, named after 
Peter Barrere, a French physician, a 
genus of the Syngenesia Monogynia class 
and order. Essential character : calyx 
five toothed, Very small ; corol five part- 
ed; style short; stigma trifid. There is 
only one species, viz. B. guianensis. This 
tree rises forty or fifty feet in height, and 
is two feet and a half in diameter ; the 
bark is ash -coloured, and the wood is 
reddish brown, hard and compact. It 
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feftds forAfrom the top a great number 
of branches, which rise and spread in all 
directions. These branches are loaded 
with twigs, on which are alternate leares 
ending in a point. It is a native of Guia- 
na, and flowers there in November. 

BAKRICAIIE, or Babkicabo, a war^ 
like defence, consisting of empty barrels 
andauch like vessels, filled with earth, 
atones, carts, trees cut down, against an 
enemy's shot, or assault ; but generally 
trees cut with six faces, which are cross* 
ed with battoons as long as a haif-pike» 
bound about with iron at the feet. 

la a vessel of war, the vacant spaces 
between the stancheons are commonly 
filled with ropie, mat, cork, or pieces of 
old cable, and the upper part, which con* 
twns a double rope netting above the sail* 
is stuflTed full with hammocks, to inter- 
cept the motion and prevent the execu- 
tion of small shot in the line of battle. 

BARRIER, in fortification, a kind of 
fence made at a passage, retrenchment, 
lie. to stop up the entry thereof, and is 
isomposed of greal» stakes, about four or 
five feet high, placed at the distance of 
^gbt or ten feet from one another, with 
tmnsums,, or over-thwart rafters, to stop 
cither hprse or foot, that would enter or 
rush in with violence : in the middle is a 
moveable bar of wood, that opens and 
iliuts at pleasure. A barrier is commonly 
set up in a void space, between the cita^ 
del and the town, in hatf-moons, &c. 

BARRINGTONIA, in botany, ao nam- 
ed from the Hon. Daines Barrington,a ge* 
nus of the Monadelphia Polyandria class 
and order. Natural order Hesperideae : 
Myett, Jussieu. Essential chiiracter: 
CfSlyx simple, two-leaved, superior, per- 
manent; fruit a dry four-cornered drupe, 
inclosing a nut, one to four-celled. There 
is but a single species, viz. B. speciosa, a 
lofty tree, and the handsomest in the 
vhole equinoxial flora, with its tliick 
•hady bunches of leaves, and its large 
]iandsome, purple and white iflowers 
every where mixed with them. The 
trunk is lofty, thick, straight ; covered 
Withadsrk grey, smooth bark, scored 
with little chinks. The branches are 
round, expand very widely, subflexuous, 
variously divided, covered with a chinky 
bark, and leafy at the ends. The flowers 
are very large, white and transparent; 
the filaments sre white, with a purple top, 
and diaphanous at the base ; the anthers 
are g<dd coloured ; the style white, with 
a purple top. The flowers open during 
the night, and fall at sun-rise ; the birds 
idso pluck them off, and the ground about 



these trees is perfectly covered wil9b 

them. The seed, mixed with the bait« 
inebriates fish in the same manner with 
cocGulus indicus. It grows within the 
Tropics, especially on the shores of the 
ocean, and at the mouths of rivers in the 
East Indies, from the southern coasts of 
China through the Molucca Isles to l>ta- 
heite, and the other Society Isles, &c. It 
is cultivated in the governor's garden at 
the island of St. Helena. 

BARRISTER, in common law, a person 
qualified and empowered to plead and de- 
fend the cause ot clients in the courts of 
justice. They are of two sorts^ the out- 
ward or outer barristers, who, by their 
long study in, and knowledge of the law, 
which must be for a term of seven years 
at least, are called to public practice, and 
always plead without the bar. The inner 
barristers are those, who, because they 
are either attorney, solicitor, seijeant, or 
counsel to the king, are allowed, out c^ 
respect, the privilege of pleading within 
the bar. But at the RcmIs, and some 
other inferior courts, all barristers are 
admitted within the bar. 

Barristers, who constantly attend the 
King's bench, are to have the privilege of 
b^ingsuedin transitory actions, in the 
county of Middlesex. The fees to a 
counsellor are not given as hire* hut a3 a 
mere gratuity, which a barrister cannot 
demand without injuring his reputatioa. 

BARROW (Isaac,) a very eminent 
mathematician and divine, was bom at 
London in October, 1630, being the son of 
Thomas Barrow, then a linen-draper of 
that city, but descended from an ancient 
fiunily in Suffolk. He was at first placed 
at the Charter-house school ftM* two or 
three years, where his behaviour i^ord- 
ed but little hopes of success in the pro- 
fession of a scholar. Being removed to 
Felsted in Essex, his disposition took A 
different turn; aad having soon mstde 
great progress in learning, he was first 
admitted a pensioner of Peter^House in 
Cambridge; but when he came to join the 
university, in Februaiy, 1645, he was en- 
tered at Trinity College. He now applied 
himself with great diligence to the study 
of all parts ofliterature, especially natu- 
ral philosophy. He afterwards turned his 
attention to the profession of physic, and 
made a considerable progress in anatomy, 
botany, and chemistry : he next studied 
divinity, then chronology, astronomy, 
geometry, and the other branches of the 
mathematics; with what success, his 
writings afterwards most eminent^ 
shewed. 
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When Dr. Bopi^ rengned the ehur ef 
Greek professor, he recommended his 
pupil, Mr, Barrow, for bit successor, who, 
m his probation exercise, shewed himself 
equal to the character that had been gi- 
ven him by this gentleman ; but being 
suspected of favouring Arminianism, he 
ivas not preferred This disappointment 
determitied him to quit the college, and 
visit foreign countries ; but his finances 
were so low» that he was obliged to dis- 
pose of bis books, to enable nim to exe- 
cute that design. 

He left England in June, 1655, and vi- 
sited Fruiee, Italy, Turitey, &c. At seve- 
ral places, in the course of this tour, he 
met with kindness and liberal assistance 
from the Enghsh Ambassadws, &c. which 
enabled him to benefit the more, by 
protracting -his stay and prolonging his 
journey. He spent more than a year in 
Turkey, and returned to England by way 
of Venice, Germany, and Holland, in 
1659. At Constantinople he read over the 
works of St Chrysoston, whom he pre- 
ferred to all the other fathers. 

On his return, Barrow was orduned by 
Hiahc^ Brownrig ; and in 1660, he was 
chosen to the Greek professorship at 
Cambridge. In Jufy, 1662^ he was elected 
professes of geometry in Gresham Col- 
lege : in this station he not only dis- 
charged his own duty, but supplied like- 
wise the absence of Dr. Pope, the astro- 
nomy professor. Among his lectures, 
some were upon the projection of the 
sphere and perspective, which are lost ; 
but his Latin oration, introductory to his 
lectures, is still extant. About this time 
Mr. Barrow was offered a good living; 
but the condition annexed, of teaching 
the patron's son, made him refuse it, as 
thinking it too like, a simoniacal contract. 
Upon the 20thof May, 1663, he was elect- 
ed a fellow of the Royal Society, in the 
first choice made by the council after 
their charter. The same year the exe- 
cutors of Mr. Lucas having, accoiding to 
his appointment, founded a mathematical 
lecture at Cambridge, they selected Mr. 
Barrow for the first professor ; and though 
his two professorships were not incom- 
patible with each other, he chose to re- 
sign that of Gresham College, which be 
did May.the :^Oth, 1664. In 1669, he re- 
signed the mathematical chair to his 
learned friend Mr. Isaac Newton, being 
now determined to quit the study of ma- 
thematics for that of divinity. On quit- 
ting his professorship, he had only, his 
fellow^ip of Trinity College^ till his un- 
•le gave him a small sinecure in Wales* 



and Dr. Beth Wtrd, Bishop of Salsdhmy; 
conferred upon him a prebend in his 
church. In the year 1670 he was created 
doctor in divinity by mandate ; and, upon 
the promotion of Dr. Pearson, master of 
Trinity College, to the See of Chestes, 
he was appointed to succeed him by the 
king's patent, bearingdate the 13th orpeb. 
1672; upon which occasion the kiqg 
was pleased to sa^, '* he had given it to 
the best scholar in England." In this» 
his majesty did not speak from report^ 
but from his own knowledge ; the doctor 
being then his chaplain, he used often to 
converse with him, and, in his humorous 
way, to call him an •* unfair preacher,** 
because he exhausted every subject, aiid 
left no room for odiers to come aner hioi. 
In 1675, be was chosen Vice-Chancellor 
of the Univernty ; and he omitted no en- 
deavours for the good of that aocietj^, nor 
in the line of his profession, as a divine, 
for the promotion of piety and virtue ; 
but his useful labours were abruptly teiv 
rainated bv a fever on the 4th of May, 
1677, in the 47tb year of his age. He 
was interred in Westminster Abbey, 
where a monument, adorned with his 
bust, was soon after erected, by the con- 
tribution of his friends. 

Br. Barrow's works are very nume- 
rous, and indeed various, mathematioJl, 
theolo^cal, poetical, &c. and such as do 
honour to the English nation. They are 
principally as follow : 

1. Euchdis Elementa. Cantab. 1655, 
in 8vo. 

2. Euclidis data Cantab. 1657, in 8vo. 

3. Lectiones Opticae xviii. Lond. 1669^ 
4to. 

4. Lectiones Geometricae ib». Lond. 
1670, 4to. 

5. Archimedis Opera, Apollonii Ceni- 
corum, libri iv. Theodosii Sphericorum, 
lib. iii ; novo methodo ilhistrata, et suor 
cincte demonstrata. Lond. 1675, in 4to. 

Barvow, in the salt-works, wicker 
cases, almost in the shape of a sugar4oa^ 
wherein the salt is put to drain. 

Barbow, also denotes a large hillock, 
or mount of earth or stones, raised by the 
ancients, as a sepulchral monument, more 
especially over their illustrious dead. 
These barrows were, by the Romans, 
called tufmiH, and are still to be seen m. 
g^eat numbers in almost all parts of Bri- 
tain, Ireland, and the British Isles, ail 
well as in several other countries. Some 
of these barrows appear rude and without 
order: others are more regular, and 
trenched round : some are the sepulchiid 
monuments of ancient Britons : others of 
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Romims : and othen of Saxons and Danes. 
In some have been found urns, ashes, and 
calcined bones: in others human skeletons. 

Barrows are veiy numerous in Ireland : 
they are supposed to be of Scythian ori- 
gin, and to nave been introduced after 
the Romans iiad left it It was a decree 
of Odin, the great Gothic legislaior, that 
large barrows should be raised lo perpe- 
tuate the memory of celebrated chiefs ; 
these were composed of stone and earth, 
and were formed with great labour and 
art. At New Grange, in the county <rf 
Meath, is a mound of this kind, the alti- 
tude of which, from the horizontal floor 
of the cave, is about seventy feet, the cir- 
cumference at the top is 300 feet^«nd the 
base covers two acres of land. It is found- 
ed on an amazing collection of stones, and 
covered with gravel and earth. Tumuli, 
or barrows, are also found in g^at num- 
bers in America ; and the American In- 
dians are said to practise a similar mode 
of burial at this time, generally deposit- 
ing with the body the implements of war 
and agpriculture used by the deceased- 

BARRULET, in heraldry, the fourth 
part of the bar, or the one half of the clos- 
set : an usual bearing in coat-armour. 

BARRULY, in heraldry, is when the 
field is divided bar-ways, that is, across 
from side to side, into several parts. 

BARRY, in heraldry, is when the escut- 
cheon is divided bar-ways, that is, across 
from side to side, into an even number of 
partitions, consisting of two or more tinc- 
tures, interchangeably disposed : it is to 
be expressed in the blazon by the word 
barrt/y and the number of pieces must be 
specified ; but if the divisions be odd, 
the field must be first named, and the 
number of bars expressed. 

BAnKJ-bendy is when an escutcheon is 
divided evenly, bar and bend-ways, by 
lines drawn transverse and diagonal, in- 
terchangeably varying the tinctures of 
which it consists. 

BAnnr-pily is when a coat is divided by 
several lines drawn obliquely from side 
to side, where they form acute angles. 

BARS, in music, lines drawn perpen- 
dicularly through the staves, to divide 
the notes into equal temporary quanti- 
ties. ISy the assistance of these lines, the 
composer figures the correspondence of 
the parts of his score. It is also by their 
assistance that the performer is enabled 
to keep his time, and that a whole band, 
however numerous, is regulated and held 
together. 

BARTERING, in commerce, the ex- 
changing of one commodity for another, 
or the trucking wares for wares, among 



merchants. Bartering was tibe ori^^al | 
and natural way of commerce, there be- 
ing no buying till money was invented, 
though, in exchanging, both pardea are 
buyers and sellers. The only difficulty in 
this way of dealing lies in the due pro- 
portioning the commodities to be ex- 
changed, so as that neither party sustain 
any loss. Although the invention of money 
has .not altogether put an end to barter, i 
yet it has entirely prevented it, from ap- I 
pearing in its reai form in the books of I 
merchants, as each article is there stated | 
in its money value, and each sale is sup- 
posed to be paid for in the circulating^ me- 
dium of the country, even in cases where 
no money whatever is made use of in the 
transaction« 

The following example will sufficiently 
explain the method of proportioninjg^ the 
commodities. Two merchants, A and B, 
barter ; A wouid exchange 5 C. 3^. 14ib, 
of pepper, worth 3/. 10». per C. with B, 
for cotton worth lOd. per pound; how- 
much cotton mustB give A for this pep- 
per.? 

In order to solve this question, and all 
others of the same nature, we must first 
find, by proportion, the true vsdue of that 
commodity whose quantity is given, which, 
in the present case, is pepper : and then 
find how much of the other commodity 
will amount to that sum, at the rate pro- 
posed. 

First, to find the value of the pepper, 
say, as 1 C. is to 3/. 10«. so is 5 C. 3^. 
14lb. to 20/. 11«. 3rf. the true value of the 
pepper. 

Then it is easy, to conceive, that A 
ought to have as much cotton at lOd. per 
pound as will amount to 20/. lis. Sd, 
which will be found by the following pro- 
portion. 

As lOd. is to lib. so is 201. lU. 3d, to 
4 C. Iqr 17^/6.— And so much cotton 
must B give A, for his 5 C. 3gr. 14/6. of 
pepper. , 

BARTONIA, in botany, a genus of 
plants of the class Icosandria, and order 
Monogynia, named in honour of Profes- 
sor Benjamin Smith Barton, byPursh and 
Nuttall. The generic character is, Cal. 
superus, 5-fidu8. Cor. polypetala. Caps, 
cylindrica, 1-ucularis, apice, operculatim, 
3-5-valvis. Becep. 3-5-parietalia, duplici 
serie seminefera. There are only two 
species, both of which are described by 
Pursh ; Bartonia ornata, and Bartonia po- 
lypetala. The former flowers in August 
and September, growing all the way 
from the river Plate to the Andes, on 
broken hills and the clefts of rocks. The 
flower of this species expands only in the 
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evening, suddenly opening, afterremain- 
ing closed all day. The other species, 
B. polypetala, is a perennial, growing 
on gravelly hUls, near the Grand Detour, 
and flowers in August 

B ARTRAMIA, in botany, is a eenus of 
the Decandria Monogynia class of plants, 
the calyx of which is a perianthium, cut 
into five parts : the corollaconsists of five 
wedge-shaped petals ; the fruit is globu- 
lar, and the seeds are four in number, 
convex on one side, and angular on the 
other. 

3ARTSIA, in botany, so named from 
Dr. Bartsch, the intimate friend of Lin- 
naeus, a genus of the Didynamia Angios- 
permia class of plants, whose flower con- 
sists of one petal, having the upper lip 
longest ; the seeds are numerous, small, 
angular, and inclosed in capsules. There 
are five species, one called B. ^mnan- 
dria, grows within the arctic circle, on 
the north side of the Frozen Ocean in 
Kamtschatka, where there is no other 
vegetation. The American species are six 
in number, according to Fursh. 

B ARUTH, an IncBan measure, contsdn- 
ing seventeen gantans : it ought to weigh 
about three pounds and an half of Eng- 
lish avoirdupois. 

BARYTES was discovered by Scheele 
in 1774 ; and the first account of its pro- 
perties published by him in his Disserta- 
tion on Manganese. This is a very heavy 
mineral, most frequently of a flesh colour,, 
of a foliated texture, and brittle, very 
common in Britain and most other coun- 
tries, especially in copper mines. It was 
known by the name of ponderous spar, 
and was supposed to be a compound of 
sulphuric acid and lime. Gahn analyzed 
this mineral in 1775, and found that it is 
composed of sulphuric acid, and the new 
earth discovered by Scheele. Scheele 
published an accountiof the method of 
obtaining this earth from ponderous spar. 
The experiments of these chemists werei 
confirmed by Bergman, who gave the 
earth the name of terra ponderosa. Mor- 
veau g^ve it the name of barote, and Kir- 
wan of barytes ; which last was approved 
by Bergman, and is now universally adopt- 
ed. Barytes may be obtained in a state 
of purity, by the calcination of its carbo- 
nate or nitrate. It exhibits, when pure, 
the following properties : 1. Barytes, in 
a pure form, has a sharp caustic taste, 
changes vegetable blue colours to green, 
and serves as the intermedium between 
oil and water : in these respects it bears 
a strong resemblance to alkalies. 2. When 
exposed to the flame of the blow-pipe 
•n charcoal, it melts, boils violently, 



and forms small globules, which sink into 
the charcoal. If perfectly free from wa- 
ter, however, it is infusible. 3. If a small 
quantity of water be added to recently 
prepared barytes, it is absorbed with 
great rapidity; prodigious heat is excit- 
ed ; and the water is completely solidifi- 
ed, a sort of hard cement being obtained. 
A little more water converts this mass 
into a light bulky powder; and when 
completely covered with water, the ba- 
rytes is dissolved. Boiling water should be 
employed for this purpose, unlev suffi- 
cient temperature has been produced by 
the sudden addition of the whole quan- 
tity necessary for solution. 4. When the 
solution, prepared with boiling water, is 
allowed to cool slowly, it shoots into re- 
gular crystals. These have the form of 
flattened hexagonal prisms, having two 
broad sides, with two intervening narrow 
ones; and terminated at each end by a 
quadrangular pyramid. 5. The crystals 
are so soluble as to be taken up when 
heated, merely by their own water of 
crystallization. When exposed to a strong- 
er heat, they swell, foam, and leave a dry 
white powder, amounting to about 47 
parts from 100 of the crystals. This again 
combines with water with great heat and 
violence. At 60** of Fahrenheit, an ounce- 
measure of water dissolves only 25 grains 
of the crystals, i. e. they require for solu- 
tion 17^ times their weight of water. 
Exposed to the atmosphere, they efflo- 
resce, and become pulverulent. 6. When 
added to spirit of wine, and heated in a 
spoon over a lamp, they communicate a 
yellowish colour to its flame. 7, The spe- 
cific gravity of this earth, according to 
Fourcroy, is 4, but Hassenfratz states it 
at only 2.374. The former account, how- 
ever, is the more probable. All its com- 
binations have considerable specific gra- 
vity ; and hence its name is derived, viz. 
from the Greek word /3«^»5, signifying 
heavy. 8. Baiytes does not unite with 
any of the alkalies. 

BASALT, in mineralogy, occurs mas- 
sive, in blunt and rolled pieces, and some- 
times vesicular : its common colour is 
greyish black, of various degrees of in- 
tensity ; from this it passes into ash-grey ; 
sometimes to brown, and even in some 
varieties to raven black. It is dull in- 
ternally, and the fracture is commonly 
coarse-grsuned and uneven. It occurs 
almost always in distinct concretions, 
which are usually columnar, and from a 
few inches to several fathoms, and even 
to upwards of 100 feet, in lengths They 
are sometimes straight, sometimes bent, 
and either parallel or diverging. In moun- 
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I theie concretions arc collected into 

larger groupes, of which many together 
form a iiill or a mountain. Sometimes 
the eohimns are articulated, and the 
joints have conyex and concave faces. 
The specific gravity is by Berrman put 
«t3.0: by Bn8sonat2.86: and by Kff- 
wan at 2.98. Before the blow-pipe it ea- 
sily melts without addition into an opaque 
black glass. By analysis the constituent 

garts have been brought out differently 
y different chemists, but according to 
KlapToth they are as follow : 

Silica 44.50 

Alumina .... 16.75 
Oxide of iron . . 20.00 

Lime 9.50 

Magnesia .... 2.25 
Oxide of Mangane'se 0.12 

Soda 2.60 

Water 2.00 

97.62 

It is found in vast mountainous beds, 
inmost parts of the world, and almost al- 
ways accompanies coal. The island of 
Staffa, on the western coast of Scotland, 
Is entirely composed of basaltic pillars : 
the Giants' Causeway, on the coast of 
Antrim, in Ireland, is a huge pavement of 
straight pillars, running to an unknown 
distance in the sea : the promontory of 
Fairhead, a little ftirther to the north, ex- 
hibits a continued range, about a mile 
long, of columns 250 feet in height, and 
from 10 to 20 in diameter, being the larg- 
est yet known. 

Basalt is employed as a building stone 
sad touch stone ; as a flux for certain ores 
of iron; in gflass manufactures; in mak- 
loe the common green glass. The vesi- 
cular varieties are employed for mill- 
stones. Owing to its great hardness, the 
sDcients, who were acquainted with its 
indestructibility, executed several fine 
works in it ; many of which are preserved 
in gjeat perfection to this day. The 
origin and formation of basalt are much 
controverted. Bergman introduced the 
^eory of its aqueous formation ; and to 
this Jameson inclines, from observing that 
the strata which are in contact with basalt 
generally exhibit appearances incompa- 
tible with the action of fire. Since the 
time of Bergfman, the two theories have 
nearly equally divided the mineralogical 
world. The Swedes, Germans, and Wer- 
nerians in Britain, maintain the aqueous 
theory : they have shewn basalt resting 
upon and alternating with strata of ac- 
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knowledged aqaeoos origin; they have 
discovered shells and vegetable f emaias 
imbedded in its substance; they have 
found itscavities filled by stlxcious nodules 
containing water ; they have melted ba- 
salt in tbCTT furnaces, and have found it to 
produce glass; they have moreover shewn 
that the lava of Vesuvius and Etna differs 
in many important particulars from 
basalt ; and they have pointed out the 
prismatic structure in many substances, 
which are not supposed to have under- 
gone the action of fire. 

The French, the Italians, and Dr. Hat- 
ton and his disciples in this country, main- 
taun the igneous origin of basalt ; in de- 
fence of their system they have shewn 
the prismatic structure of some undoubt- 
ed Italian lavas ; they have shewn beds of 
coal charred by the contact of dykes of 
basalt, and the forcible disruption, incur- 
vation, and induration of argillaceous 
strata, when pierced through by means 
of this substance. Sir James Hall has 
proved that basalt, after it has undergone 
the vitreous fosion, may be made to as- 
sume a perfect stony appearance : and 
Mr. Watt has demonstrated, by experi- 
ment, that basalt may, by the medium of 
fire, acquire those peculiarities of struc- 
ture that cannot readily be explained by 
the aqueous theory. 

BASE, in architecture, is used for any 
body which bears another, but particu- 
larly for the lower part of a column and 
pedestal. The base of a column is that 
part between the shaft and the pedestal, 
if there be any pedestal ; or if there be 
none, between the shaft and the plinth, 
or zocle. The base is different in the dif- 
ferent orders. See Architecture. 

Base, in chemistry, a term used to de- 
note the earth, the alkali, or the metal 
of which a salt is formed in union with 
oxygen. It admits, however, of a more 
general application- The name of gas 
^ 4S g^ven to any aeriform fluid, which 
consists of some substance combined with 
caloric, and capable of existing in an ae- 
riform state under the usual pressure and 
temperature of the atmosphere ; thus ox- 
ygen gas consists of oxygen, which is the 
base, and caloric. The alkalies, earth, 
and metals, are called salifiable bases or 
radicals, and the acids salifying princi- 
ples. The name of each salt is composed 
of that of the acid and the salifiable base : 
thus sulphate of potash consists of sul- 
phuric acid and potash, which is the 
base 

Base, in fortification, the exterior side 
of the polygon, or that imaginary line 
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which IB drawn from the flanked angle of 
a bastion to the angle opposite to it. 

BASE, in geometry, the lo^i^est side of 
the perimeter of a figure. Thus, the 
base of a triangle may be said of any of 
its sides, but more properly of the low- 
est, or that which is parallel to the hori- 
zon. In rectangled triangles, the base is 
properly that side opposite to the right 
angle. 

Bjlse of a tonic s^etim^ a right line in 
the hyperbola and parabola, arising from 
the common intersection of the secant 
plane and the base of the Cone. 

Base of a soUd figure, the lowest side, 
or that on which it stands ; and if the so- 
lid has two opposite parallel plane sides, 
and one of tnem is the base, then the 
other is called the base also. 

Base, in gunnery, the least sort of ord- 
nance, the diameter of whose bore is 1^ 
inch, weight 200 pounds^ length 4 feet, 
load 5 pounds, shot 1^ pound weight, 
and diameter ll inch. 

Base, in law. Base estate, such as base 
tenants have in their hands. Base te- 
nure, the holding by villanage, or other 
customary services, as distinguished from 
the higher tenures in capite, or bjr milita- 
ry service. Base fee, is to hold m fee at 
the will of the lord, as distinguished from 
fioccage tenure. Base court, any court 
not of record. 

Base Une, in perspective, the common 
section of a picture, and the geometrical 
plane. 

Base, or Bass, in muuc. See Bass: 

BASELLA, in botany, a genus of the 
Pentandria Trigynia class and order. 
Natural order Holoraces ; Atriplices, 
Juss. Essential character : calyx none ; 
corolla seven-cleft; two opposite divisions 
shorter, at length buned: seed one. 
There are four species; the first, B. ru- 
bra, has thick, strong, succulent stalks, 
and leaves of a deep purple colour. This 
plant requires to be supported, for it will 
climb to the height of eight or ten feet.' 
The flowers have no great beauty: but 
the plant is preserved for the odd appear- 
ance of the stalks and leaves. It is a na- 
tive of the East Indies, Amboyna^ and Ja- 
pan. From the berries a beauflful colour 
IS drawn : When used for painting, does 
not continue verv long, but changes to a 
pale colour ; and has also been used for 
staining calicoes in India. 

BASEMENT, in architecture, a base 
continued a considerable length, as round 
a house, room, &c. 

BASSILI6, in ancient architecture, a 
term used^or alarge hall, orpubUc pUce, 

TOI,. U. 



whh aisles, porticoes, galleries, tribunals^ 
&c. where princes sat, and administered 
justice in person. But the name hassince 
been transferred; and is now applied to 
such churches, temples, &c. which, by 
their grandeur, as far surpass other 
churches, as princes' palaces do private 
houses : as also to certain spacious halls 
in princes' courts, where the people hold 
their assemblies : and to such stately 
buildings as the Palais at Paris, and the 
Royal Exchange at London, where mer- 
chants meet and converse. 

BASIUCON. See PHAavAcr. 

BASlLICUSi in astronomy. Cor LeonU^ 
a fixed star of the first magnitude in ^e 
constellation Leo. See Leo. 

BASKET, a kind of vessel made of 
twigs interwoven together, in order to 
hold fruit, earth, &c. 

The best baskets are made of osiers 
which thrive in moist places. To form an 
osier bed, the land should be divided into 
plots, eight or ten feet broad, by narrow 
ditches, and if there is a power of keep* 
ing water in these places, by means of a 
sluice, it is of the greatest importance in 
diy seasons. • The common osier is cut 
at three years, but that with yellow baric 
not till the fourth. When the osiers are 
cut down, those that are intended for 
white work, such as baskets used in wash* . 
ing, are to be stripped of their bark 
while green. This is done by means of a 
sharp instrument, fixed into a firm block* 
over which the o«iers are passed, and 
stripped of their covering with great ve- 
locity. They are tlien dried> and put in 
bundles for sale. Before they are work- 
ed, they must b^ soaked in water, which 
renders them-flexible. The basket-maker 
usually sits on the ^ound to his bunness. 
Hampers, and other coarse work, are 
made of osiers without any previous pre- 
paration. The ancient Britons were cele- 
bjpated for their ingenuity in making bas- 
kets, which they exported in great num- 
bers. They were often of very elegant 
workmanship, and bore a hi^h price. 

Baskets of earthy in the military art, 
are small baskets used in ideges, on the 
parapet of a trench, being filled with 
%arth. They are a foot and a half high, 
about a foot and a half diameter at tne 
top, and eight or ten inches at bottom ; 
so that, being set together, there is a sort 
of embrasures left at their bottoms, 
through which the soldiers fire, without 
exposmg themselves. 

Basket/^A, a kind of star-fish caught^ 
in the seas of North America. 

'Basket aalu that made from salt 

U . 
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ipijnn, betngf puvn*, whiter, and cMtt- 
posed of finer gndns than the common 
brine salt. 

BASS, in music, that part of a concert 
vhich ismost heard, which consists of the 
gravest and dee|^est sounds, and which is 
pbtyed on the lar^st pipes (h* strings of 
a common instrument, as of an organ, 
lute, 6cc. or an instrament hu^^er than or* 
dinaiy, for that purpose, as bass-viols, 
bassoons, bass-hautboys, kc. The bass 
is the principid part of m musical con^o- 
sition, and the foundation ' of harmony; 
for which reason it is a maxim amonr mu- 
sicians, that when the bass is gooa, the 
harmony is seldom bad. 

Bass, counter, is a second or double 
bass, where there are several in the same 
conceit. 

Bass, Jlguredt is that which, while a 
Certain chord or harmony is continued 
by the parts above, moves in notes of the 
Same harmony. Thus, if the upper narts 
consist of C, E, G, (the harmony of C,) 
and while they are continued, the bass 
moves from C, the fundamental note of 
that harmony, to E, another note of the 
same harmony ; that bass is called a figur- 
ed harmony. 

Bass, JwukuaetUal, is that which forms 
;the tone or natural foundation of the in- 
cumbent harmony ; and from which, as a 
.iawful source, that harmony is d€»rived : 
! that is, if the harmony consist of the coo»> 
mon chord of C, C will be its fundamen- 
tal bass, because fcom that zMite the har- 
mony is deduced ; and if, while th«t bar* 
roony is continued, the bass be changed 
to any other note, it ceases to be fu»iap 
mental, becaupe it is no*longer the note 
from which that harmony results and i» 
calculated. 

Bass grmmd^ is that which starts with 
some subject of its own, and continues 
to be repeated throughout the movemoQt, 
while the upper part or parts pur^e $ 
separate air, and supply the harmony. 
This kind of bass is productive of a mono- 
tonous qnelody, and has long since been 
rejected as^ restraint upon the imagina* 
tion. 

Bass thorough, is>t{ie art by which W- 
mony^ is superadded to ^y proposed bass, 
and includes the fundiunejatal rules of 
composition. It is theoretical ..and prac- 
tical: the former comprehends the^l(:now- 
ledge of the connection and disposition 
of the several chords, the latter is conver- 
sant with the manner of takmg the seye- 
jal chords on an instrument. 

BASSANTIN (JakmO a Scotch astro- 
nomer, 4if the 16th century, born in the 



neign ctf J»mc« IV. of ScotlMi^- He va» 
a son of the laird of Bassantin^ in the 
Merse. After finishing his education at 
the University of Glasgow, he travelled 
tbroi^ Germany and ^taly, and then set- 
tled in the University of Paris, where he 
taught mathematics with great applause. 
Having acquired some property in this 
employment, he returned to ScoUand in 
1562, where he died six years aifter. 

From his writings it appe^ he was no 
inconsiderable astronomer, for the age 
he lived in ; but, according to the fashion 
of the times, h,e was not a little addicted 
to judicial astrolo^. It was doubtless to 
our a»thor that Sir James MelinJ :dludes 
in his memoirs, when he s^s, that his 
brother Sir Robert, when he was using 
his endeavours to reconcile the two 
queena,.)illizabeth and Marv^ met with 
one Bassantin, a man learned in the high 
sciences, who told him, *'that all his 
travail would be in vain, for," said he, 
"they will never meet together; and 
ne^t, there will never be any thing but 
dissembling and secret hatredfor a while, 
and at length captiyity and utter wreck 
to our qiieen from England." He added, 
that « the kingdom of England at length 
shall fall, of right, to the crown of Scot- 
land : but it shall cost many bloody bat- 
tles ; and the Spaniards shall be helpers, 
and take a part to themselves for their 
labour." A prediction in which Bassan- 
tin partly guessed right, which it is like- 
ly he was enabled to do, from a judicious 
consideration of probable circumstances 
and appearances. 

Bassantin's works are on astronomy, 
music, and various parts of the mathe- 
matics. 

BASSET, a game at cards, said to have 
been invented by a noble Venetian, for 
which he was banished. The persons 
concerned in it are, a dealer, or banker, 
his assistant, who supervises the losing 
cards, and the punter, or any one who 
plays against the banker. 

3 AS SI A, in botany, so called in honour 
of Ferdinando Bassi ; & genus of the Do- 
decaiitdria Monogynia class and order. 
Naturalarder of Dumos9e; Sapotae» Jus- 
sieu. EsSv^ntial character: calyx four- 
leaved ; corc41a eight-cleft; tube inflat- 
ed ; stamina 8i:5(een ; drupe five-seeded, 
l^re are three S^l^ecies, of whidi B. lon- 
gifolia is a lofty tii^e, with the outmost 
'branches recurved, x^^ickish, and cover- 
.ed with a grey dowA; berry fleshy, 
niilk^, with five seeds, oire in each cell j. 
they lii^e oblong* slightly compressed, 
sometimes ncuminate at each end^ some- 
times only at Jhe base, veiy ^mooth^ 
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shining, yeBoW, ^th a white biuid ; na* 
tive of Malabar and Ceylon. 

BASSOON, a musical instrument of the 
wind sort, blown with a reed, furnished 
with eleven holes, and used as a bass in a 
concert of hautboys, flutes^ &c. To ren- 
der this instrument more portable, it is 
divided into two parts^ whence it is also 
called fagot. Its (Hameter at bottom is 
nine inches^ and its holes are stopped 
like those of a large flute. The compass 
of the bassoon comprehends three oc- 
taves, extending from double B flat, to B 
above the treble-cliiT note. The scalt 
includes every semitone between its ex- 
tremes, and its tone is so assimilated to 
tliat of the hautboy, as to xeiider it ^e 
2kiost proper bass to that instrument 

BASSO-RELIEVO, or Bass-bbliif, a 
piece of tfcolpture. Where the figures or 
images do not protubefate,jet, or .stand 
out far above the plane on which they 
are formed. Whatever figures or repre- 
sentations are thus cut^ stamped^ or other- 
wise wrought, so that not tiie entire bo- 
dy, but on^ a part of it, is rsused above 
the plane, are ssud to be done in relief, 
or relievo ; and when that work is low, 
flat, and but a little raised, it is called 
low relief ; when a piece of sculpture, a 
coin, or a medal, has its figure raised, so 
as to be well distinguished, it is called 
bold, and we say its relief is strong. 

The origin of basso-relievo is said to 
have been described in the story of the 
maid of Corinth, related by Pliny, who 
says that the Sicyonian potter, her father, 
invented the following method of taking 
likenesses. His daughter being in love 
with a youth going to a foreign country, 
she circumscribed the shadow of his face 
with lines on the wall by lamp-light. Her 
father took the impression m clay, and. 
baked it aihong his vases. 

B ASSOVIA, in boUny, a genus of the 
Peniandria Monogynia class and order. 
Essential charactei*; corolla ftve-cleft ; 
spreading with a very short tube ; beny 
ovate, knobbed, with many seeds. There 
is bat one species; vtr. B. sylvatica; the 
stems herbaceous, three or fbur feet 
high, branched; flowers in axillary co- 
rymbs, green, and veiy small. Native of 
Guiana, in wet forests, flowering and 
fruiting in June. 

BASS-YICOr, a musieal instrument of a 
like form with that of a violin, but much 
la^r. It is stniek with a bow as that is, 
has the same number of string, and has 
eight stops, which are subdivided into 
semi-stops; its sound is gprave, Mid has a 
much nouer efieet in » oono«rt than thit 
of the violin. 
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BASTARD, a natutal cluld, or one. 
born of an unmarried woman. By tlie 
laws of Enghm^ a bastard is incapable of 
inheriting land, as hehr to his father; nor 
can any one inherit land as heir to him» 
except the children of his own body, 
bom in wedlock ; for, by order of law, a 
bastard has no rela^on| of which it takes 
any notice, and he himself is accounted 
the first of his fomily. If a man marries a 
woman that is big with child by another, 
who was not her husband, and the child 
is born within the espousals, then it shaU 
be deemed the child of the husband, and 
nobastud, though it were bom but a 
day after the marriage ; but tWs is un- 
derstood when the parties are of age^ 
and there is no apparent impossibilitvon 
the man's side. If a woman be with child 
by a man who afterwards marries her, 
and then the child is bora, this child is 
no bastard ; but if a man hath issue by a 
womsn, before marriage, and afterward 
marries her, the first issue is a bastard, by 
our laws, but legitimate by the civil law. 
K a woman elope from her husband, and 
he be within the four seas, her issue shall 
not be a bastard by our laws, though by* 
the special law it shall : and if the wife 
continues in adultery, and has issue, it is 
a bastard in our law. If the husband and 
wife consent to live separate, and have 
issue afterwards, itshaEbe accounted le- 
gitimate, because the access of the hus- 
band shall be presumed ; but if the con- 
trary be found, it shall be a bastard. 

BASTION, in the modem fortification, 
a huge mass of earth, faced usually witH 
sods, sometimes with brick, and rarely 
with stone, standing out from a rampart, 
whereof it is a principal part, and is what, 
in the ancient fortification, was called a 
bulwark. A bastion consists of two foces 
and two flanks ; the faces include die an- 
gle of the bastion ; and their union makes 
Uie outmost, or the saltant angle, called 
also the angle of the bastion ; and the 
union of the two foces to the two flanks 
makes the side-angles, called also the 
shoulders, or epaules ; and the union of 
the two other ends of the flanks to the 
two curtains makes the angles of the 
flanks. See FomTtviCA'riov. 

BASTON, in law, one of the servants 
to the wuHien of the Fleet-prison, who 
attends the king's courts with a red staff, 
for taking into custody such as are com* 
mitted by the court. He also attends on 
sueh iMisoners as are permitted to go at 
large by licence. 

BisTozr, or Batooi^ in kerakhr, a kind 
of bend, having only one third of the 
ttiual breadth. The baston does not go 
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from nde to side, as the bend or scarf 
do^8» beings in the form of a truncheon. 
Its use is a note or mark of bastardy. 

BASTONADE, or Bastiitabo, a kind 
of punishment inflicted b]^ beatings the of- 
fender with a stick. This sort of beat- 
ing, among the ancient Greeks and Ro- 
mans, was the punishment commonly in- 
ilicted on criminalB that were freemen, as 
that of whipping was on the sUves. We 
find some instances of this sort of disci- 
pline among the Hebrews ; and it is a 
penalty used in the east at this day. 

BAT. See Vbspibtilio. 

BATffimHn^, a method of catching birds 
in the night, bv lighting some straw, or 
torches, near the place where they are 
at roost; for upon beatbg them up, they 
fly to the flame, where, being amazed, 
they are easily caught in nets, or beat 
down with bushes fixed to the end of 
poles, &c. 

BATH, ktuffhta of the, a military order 
in England, supposed to hare been insti- 
tuted by Richard H. who limited the 
number of knights to four ; however, his 
successor, Henry IV. increased them to 
forty-six. Their motto is ** Tria juncta 
in uno," sigpnifying the three theological 
virtues. 

This order received its denomination 
from a custom of bathing before the 
knights received the golden spur. They 
wear a red ribband beltwise, appendant 
to which is the badge or symbol of the 
order, which is a sceptre, rose, thistle, 
and three imperial crowns, conjoined 
within a circle, upon which circle is the 
motto, and all of pure gold. Each knight 
wearsa silver star of eight points upon the 
left breast of his upper garment 

The order of the bath, after remaining 
many years extinct, was revived under 
George the First, by a solemn creation of 
a great number of knights. 

Batb-co/, the dau|fhter of a voice. So 
the Jews call one of their oracles, which 
is frequently mentioned in their books, 
especially the Talmud, being a fantastical 
way of divination, invented by the Jews 
themselves, not unlike the sortes^virgili- 
anae of the heathens. However, the Jew- 
ish writers call this a revelation from 
God's^will, which he made to his chosen 
people, after all verbal prophecies had 
ceased in Israel. 

BATIS, in botany, a genus of the Dio- 
^cia Tetrandria class and order. Essential 
character ; male ament four-fold, imbri- 
cate ; calyx and corolla none. Female 
ament ovate ; involucre two-leaved; calyx 
and corolla none ; stigma two-lobed, ses- 
uJo: berries conjoined, four-seeded. There 



is but one species, viz. B. maritima, a 
shrub four feet high, with a round aali- 
coloured stem, much branched ; stigmas 
white ;• fruits yellow or greenish yellow. 
The plant is salt to the taste, and is burnt 
for barilla at Carthagena. Native of the 
Caribbee islands and the neighbouring 
continent. 

BATMAN, in commerce, a kind of 
weight used at Smyrna, containing six 
okes, of foiir hundred drachms each, 
which amount to 16 pounds, 6 ounces, 
and 15 drachms of English weight. 

BATTALION, a small body of infan- 
try, ranged in form of battle, and ready to 
engage. 

A battalion usually contains from 5 to 
800 men ; but the number it consists of 
is not determined. They are armed with 
fire-locks (pikes being quite laid aside) 
swords and bayonets ; and divided into 
thirteen companies, one of which is gre- 
nadiers. They are usually drawn up with 
three men in file, or one before another. 
Some regiments consist but of one bat- 
talion, oSiers are divided into four or five. 

BATTEL, a trial by combat, which 
was anciently allowed by our laws, where 
the defendant, in an appeal of murder or 
felony, might fight with the appellant, and 
make proof thereby, whether he were 
culpable or innocent. This mode of trial 
was used also in one civil case, namely, 
upon an issue joined in a writ of right ; 
but as the writ of right itself is now dis- 
used, this course of trial is only matter of 
speculation. 

BATTEN, a name that workmen give 
to a scantling of wooden stuff, from two 
to four inches broad, and about one inch 
thick; the length is pretty considerable, 
but undetermined. 

* BATTERING, .the attacking a place, 
work, or the like, with heavy artillery. To 
batter in breach, is to play furiously on a 
work, as the angle of a half moon, in or- 
der to demolish and make a gap therein. 
In this they observe never to fire a piece 
at the top, but all at the bottom, from 
three to six feet horn the ground. The 
battery of a camp is usually surrounded 
with a trench and pallisadoes at the bot- 
tom, with two redoubts on the wings, or 
certain places of arms, capable of cover- 
ing the troops which are appointed for 
their defence. 

BATTERY, in the military art, a para- 
pet thrown up to cover the gunners and 
men employed about the guns from the 
enemy's shot. This parapet is cut into 
embrasures for the cannon to fire throu^. 
The height of the embrasures, on tha in- 
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side, ifl ftboat three feet ; but they ^ 
sloping lower to the outside. Their 
widenew is two or three feet, but open to 
fax or seven on the outside. The mass of 
earth that is betwixt two embrazures 
is called the merlon. The platform of a 
battery is a floor of planks arid sleepers, 
to keep the wheels of the guns from sink- 
ing into the earth ; and is always made 
sloping towards the embrazure, both 
to hinder the reverse, and to facilitate the 
bringing back of die gun. 

Battbbt, in law, the striking, beat- 
ing, or offering any violence to another 
person, for which damages may be re- 
covered. But if the plamtiff made the 
fitst assault, the defendant shall be quit, 
and the plaintiff amerced to the king for 
his false suit Battery is frequently con- 
founded with assault, though in law they 
are different ofieDces; for in the trespass 
for assault and battery, onemay be found 
guilty of assault, yet acquitted of the bat- 
teiy; there may, therefore, be assault 
without battei^r, but battery always im- 
plies an assault. 

EiiTs&T. See Ecbctbicitt and Gal- 

TiKISX. 

BATTLE, a general engagement be- 
tween two armies, in acountiy sufficiently 
open for them to encounter in front, and 
at the same time ; or, at least, for the 
greater part of the line to engage. Other 
great actions, though of a longer dura- 
tion, and even attended with a greater 
slaughter, are only called fights. 

The loss of a battle frequently draws 
with it that of the artiUeiy and bi^^gage ; 
the consequence of which is, that, as the 
umy beaten cannot again look the enemy 
in the face till these losses have been re- 
paired, it is forced to leave the enemy a 
longthne master of the country, and at 
liberty to execute all their schemes; 
whereas a great fight lost is rarely attend- 
ed with the loss of all the artillery, and 
"carcely ever of the baggage. See Tac- 
tics. 

Battls, n^pTo/; the same with a sea- 
fight, or engagement betweentwo fleets 
<n men of war. Before a naval battle, 
eveiy squadron usually subdivides itself 
into three equal divisions, with a reserve 
of certain ships out of every squadron ta 
bring up their rear. Every one of these, 
observing a due birth and;distance, are in 
^e battle to second one another ; andtl^e 
better to avoid confunon and falling foul 
of each other, to charge, discharge, and 
fall off by threes or fives, more or less, 
»8the fleet is £preater or smaller. The 
ships of reserve are instructed either to 



succour and relieve those ih«t ne any 
way in danger, or to supply and put them- 
selves in the place of those that shall be 
mide unserviceable. See Tactics. 

BAUERA, in botany, a genus of the 
Polyandria Monogynia class and order. 
Calyz-eigbt^leafed ; petals eight : capsule 
two-celled, two-valved, many-seeded. 
One species, which is a native of New 
Holland. 

BAUHINIA, in botany, so called in ho* 
nourofthetwo famous botanists, John 
and Caspar Bauliin, a genus of the De* 
candria Monogynia class and order. Na- 
tural order of Lomentaceae ; Legumino- 
sx,Jussieu. Essential character:' calyx 
five cleft, deciduous ; petals expanding, 
oblong, with claws, the upper one more 
distant, all inserted into the calyx, le- 
gume. There are 13 species, of which B. 
aculeata is an erect shrub, the height of a 
man ; the trunk and branches are very 
prickly ; leaves roundish ; the two lobes 
also are roundish and blunt ; the flowers 
are largfe, white, and have a ^ent which 
is somewhat unpleasant; sometimes the 
fold of the calyx is entire, not clpven.. 
Mn Miller says that it rises to the height 
of sixteen or eighteen feet in Jamaica, 
where it grows plentifully, and the other 
sugar islands in America ; that the stalks 
are terminated by several long spikes 
of yellow flowers, which are succeeded 
by bordered pods about three inches 
long, containing two or three swelling, 
seeds ; that these pods are glutinous, and 
have a strong balsamic scent, as have al- 
so the leaves when bruised ; and that it 
is called in America the Indian savin tree, 
from its strong odour, somewhat resem- 
bling the common savin. 

BAWDT-AoK«e, a house of ill fame, to 
which lewd persons of both sexes resort, 
and there have criminal conversation. 

The keeping a bawdy-house is a com- 
mon nuisance, not only on account that it 
endangers the public peace by drawing 
together debauched and idle persons,and. 
promoting quarrels, but likewise for ita 
tendency to corrupt the manners of the 
people. And, therefore, persons convict- 
ed of keeping bawdy-houses are punish- 
able by fine and imprisonment ; and to 
such other punishment as the court, at 
their discretion, shall inflict. 
. BAXTERIANS, in churfth history, a. 
sect of Christians, who look up to the ce- 
lebrated Kchard Baxter as their founder, 
and who make the tenets of that worthy 
man the foundation of their faith. The 
object of Baxter was a hopeless cause: it 
was to reconcile the opinion? of Calvin 
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snd Anninius, and his scheme is ci^Ied 
the middle scheme. Although the old 
adage, that the middle path is the safest, 
may be true in many tnings i^lating to 
the conduct of Hfe, yet, where truth .and 
religion are concerned, there can be no 
middle way. There is no medium be- 
tween what is true and what is erroneous. 
Baxter taught, that God elected some 
whom he determined to save, without 
any foresight of their good works, and 
that othersyto whom the gospel is preach- 
ed, have the mea^s of salvation put imo 
their hands. He contended tint the me- 
rits of Christ's death, of wfaieh he ap- 
pearstb have had no precise idea, are to 
be applied to believers only, hot sdlmen 
are in a state capable of salvation. Mr. 
Baxter also assumed, that there may be a 
certainty of perseverence here; and yet 
he cannot tell whether a man may not 
bflfve so weak a degree of saving grace as 
to lose it agun. 

BAYER, (Joair.) in biography, a Ger- 
man lawyer and astronomer of the latter 
part of the 16tband beginning of the irth 
century, but in what particular year or 
place he was born is not certainty known: 
howevef, his name will be ever memora- 
ble in the annals of astronomy, on ae- 
eount of that great and excellent work 
^hich he first published in the year 1603, 
under the title of •* tJranometria," being 
a complete celestial atlas, or large folio, 
eh arts of all the constellation^ with a bo;^ 
menclature collected from all the tables 
of astronomy, ancient and modem, with 
the asefuk invention of denoting the stars 
m every constellation by the letters of 
the Greek alphabet, in their order, and 
according to the order of magnitude of 
the stars in each constellation. By means 
of these marks the stars of the heavens 
may, with as great facility he distinguished 
and referred to, as the several places of 
tiie earth are by means of geographical 
tables ; and as a proof of the usefulness 
of this method, our celestial globes and 
atlasses have ever since retained it ; and 
lience it is become of general use through 
all the literary world; astronomers, in 
speaking of any star in the constellation, 
deno^ng it by saying it is marked by 
Bayer, «(, of /3, or y, &c. 

Bayer lived many years after the first 
publication of this work, which he greatly 
improved and augmented bvhis constant 
attention to the study of the stars. At 
length, in the year 1627^, it was republish- 
ed under a new title, ttfr. ** Coelum Stella- 
turn Christianum, that is, the Christian 
Stellated Heaven, or the Starry Heavens 
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ehnstianised;'* for in this work the Hea- 
then names and characters, or figures of 
the constellations, were rejected, and 
others, taken from 'the scriptures, were 
inserted in their stead, to eircumscribe 
the respective consteUations. But this was 
considered too great an innovation, and 
we dndin the latter editions of the work 
that the ancient figures and names were 
restored. 

BAYONET, in the military art, a short 
broad dagger, formerly with a round han- 
dle fitted for the bore of a ^relock, to be 
fixed there after the Soldier had fired ; 
but they are now made with iron han- 
dles and rings, that g^ over the muz- 
zle of the firelock, and are screwed fast, 
so that the soldier fires with bis bayonet 
on the muzzle of his piece, and is ready 
to act against horse. 

BAYS, m commerce, a sort of open 
woollen stuff, having a long knap, some- 
times frized, and sometimes not. This 
stuff is without wale, and iiT wrought in a 
loom with two treddles, like flannel. It 
is chiefly-manufactured at Colchester aad 
Booking in Essex, where there is a hall 
called the Dutch bi^ hall, or raw hal]. 

BEACON, a public signal to p^e 
Naming against rocks, shelves, invasions, 
&c. 

•The corporation of the Trinity-house 
are empowered to set up beacons wher- 
fearer they shall think necessary, and if 
any destroy or Uke them down, be shall 
forfeit 100/. or be ipso facto ouMawed. 
There are other beacons put up to gi^e 
warning of the approach of an enemy ; 
these are made by putting pitch barrels 
upon a longpMe, to be set upon an emi- 
nence, so as they may be seen vhr off ; 
for the barrels being fitted^ the flame in 
the nighttime, atnd the smoke in the day, 
give notice, and in a few houj*» may alarm 
the whole kingdom, upon an approach' 
ing invasion, S^. 

BEADS, in the arts, are small globules, 
chiefly used for neckhuses, and are made 
of peaxi, steel, garnet, conil, diamond, 
amber, crystal, paste, glass, fius There 
is alai^e trade, chiefly of coral, amber, 
and glass beads, carried on with the unin- 
formed inhabitants of the coast of Africa 
and the £ast India islmds. Roman Cs' 
tholics make use of beads in rehearsing 
their prayers, and they areappBed'tothc 
same use among the dervises and other 
religious sects in the East. 

BxAB, in. architecture, a round mcold- 
ing, commonly made upon the edge of a 
piece of stuff", in the Corinthian and Ro- 
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man orders^ cut or carved in short em- 
bossments, like beads in necklaces. 

Sometimes a plain bead is set on the 
edge of each fascia of an architrave^ and 
9ometimefl, Ukewise, an astra^l is thus 
cut. A bead is often placed on the lining 
board of a door-case, and on the upper 
edges of skirting-boards. 

BEAK, or BEAK-head, of a ship, that 
part vitluDut the jphip, Jt>efore the fore^ 
castle, which is fastened to the stem, and 
is supported b^ the main knee. This 
name is appropriated.to ships whose fore- 
castle is squ^e or oblong, a circumstance 
common to all vessels which have two or 
more tiers of guns. In smaller ships the 
forecastle is g«neraUy shaped like a para- 
b(^ the veitez of which lies immediate- 
ly above the stem. The strong projecting 
pointed beaks, used by the ancients in 
time of battle, are entirely disused since 
liie invention of gunpowder. 

BEAKED, in heraldry, a term used to 
expressthebeakandbiilofabird. When 
the beak and legs of a fowl iu*e of a differ- 
ent tincture froni the body, we say beak- 
ed and Hiembered of such a tincture. 
. BEAM, in architecture, the largest 
piece of wood in a building, which lies 
across the walls, and serves to support 
the principal rafters of the roof, and intp 
which the feet <^ these rafters are fram- 
ed. No building has less than two c^ 
these beams, viz. one at each end. Into 
these the girders of the garret roof are 
also framed ; and iif the building be of 
timber, the teazle tenons of the posts are 
&amed into them. The proportion of 
beams in or near London are fixed by 
statute. 

BsAK compass, an instrument consist- 
ing of a s<|uare wooden or brass beam, 
having sliding sockets that carry steel or 
pencil points : they are used for describ- 
ing large circles^ where the common com- 
passes are useless. 

BiAMS of a ship, are the g^eat main 
cross-timbers which hold the sides of the 
ship iaom falling together, and which also 
support the decks and orlops: the main 
beam is next the main mast, and from it 
they are reckoned, by first, second, third 
beam, &c, : the greatest beam of all is 
called the mid-sbip beam. 

QsAic, or JHqUer, amotag weavers, a long 
andthick wooden £f tinder, placed length- 
waya on the back part of the loom of those 
irho work with a shuttle. 

That cylinder, on which the stpff is 
roUed as it is weaved, is also called the 
beam, or roller, and is placed on the fore 
part of the loom. 



BEAN. See Yicia. 

BEAR. See Ursus. 

Beab, in astronomy. See Uasi. 

BEia, in heraldry. He that has a 
coat of arms, is said to bear in it the se- 
veral charges or ordinaries that are in his 
escutcheon. 

Bear, in gunnery. A piece of ord« 
nance is said to come to bear, when it lies 
right with, or directly against, the mark. 

BEAR'S Breech, in botany. See Acast- 

THU8. 

BEARD, the hair growing on the chin, 
and adjacent parts of the face, chiefly of 
adults and rosles. 

Various have been the ceremonies and 
customs of most nations in reg^d of the 
beard. The Tartars, out of a reli^ous 
principle, waged a long and bloody war 
with the Persians, declaring them infi- 
dels, merely because they would not cut 
their whiskers, after the rite of Tartary : 
and we find, that a considerable branch 
of the religion of the ancients consisted 
in the management of their beards. 

Ecclesiastics have sometimes been en- 
joined to wear, and at other times have 
been forbid the wearing the beard ; and 
the Greek and Romish Churches have 
been a long time by the ears about their 
beards. To let the beard grow, in some 
countries, is a token of mourning, as to 
shave it is the like in others. 

The Greeks wore their beards till the 
time of Alexander the Great, that prince 
having ^ordered the Macedonians to be 
shaved, for fear it should give a handle 
to their enemies: the Romans did not 
begin to shave till the year of Rome 454. 
Nor did tiie Russians cut their beards till 
within these few years, that Peter the 
Great, notwithstanding his injunctions 
upon them to shave, was obliged to keep 
on foot a number of officers, to cut on, 
by violence, the beards of such as would 
not otherwise part with them. 

Bears of a comet, the rays which the 
comet emits towards that part of the hea- 
ven to which its proper motion seems to 
direct it: in this the beard of a comet 
is distinguished from the tail, which is 
understood of the rays emitted towards 
that part from whence its motion seems 
to carry it 

BEARER of a bill of exchange, the 
person in whose hands the bill is, and 
m favour of whom the last order was 
m^de. 

When a bill is made payable to the 
bearer, it is understood to be payable to 
him in whose hands it n after it becomes 
due. 
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fiiimxBf, in henUdry. See SimomT- 

SBS. 

BEARING, in navigHtion and geogra- 
phy, the situation of one place from ano- 
ther, with regard to the points of the 
compass; or the angle which a line drawn 
through the two places makes with the 
meridians of each. 

The bearings of places on the ground 
are usually determined from the magne- 
tic needle, in the managping of which con- 
sists the principal part of sunreying, since 
the bearing or distance of a second point 
from a first being found, the place of that 
second is determined ; or the bearings of 
a third point from two others^ whose dis- 
tance is known, being found, the place of 
the third is determined instruroentally. 
But to calculate trigonometrically, there 
must be more duta. 

BiARiirey in the sea language. When a 
ship sails towards the shore, before the 
wind, she is said to bear in with the land 
or harbour. To let the ship sail more be- 
fore the wind, is to bear up. To put her 
right before the wind, is to bear round. 
A ship that keeps off from the land, is 
said to bear off. When a ship that was 
to windward comes under another ship's 
stem, and so gives her the wind, she is 
said to bear under her lee, &c. There is 
another sense of this word, in reference 
to the burden of a ship ; for they say a 
ship bears, when, having too slender or 
lean a quarter, she will sink too deep into 
the water with an over light freight, and 
thereby can carry but a small quantity of 
goods. 

BsABiiTG of a piece ofHmbery among car- 
penters, the space either between the 
two fixed extremities thereof, when it 
has no other support, which they call 
bearing at length, or between one ex- 
treme and a post, brick wall, &c. trim- 
med up between the ends, to shorten its 
bearings. 

BEAT, in music, a transient grace note, 
struck immediately before the note it is 
intended to ornament. The beat always 
Hes half a note beneath its principal, and 
should be heard so closely upon it, that 
they may almost seem to be struck to- 
gether. 

Beat of drum, in the military art, to 
srive notice by beat of drum of a sudden 
danger, or £bat scattered soldiers may 
repair to their arms and quarters, is to 
beat an alarm, or to arms ; also to signify, 
by different manners of sounding a drum, 
that the soldiers are to fall on the enemy; 
to retreat before, in, or after an attack ; 
to move, dr mafch, from one place to 



another; to treat upon terms, or confet 
with the enemy ; to permit the soldiers 
to come out of their quarters at break 
of day, in order to repair to their colours, 
&c. is to beat a charg'e, a retreat, a march, 
&c. 

BEATING ffold and ntoer. See Gou 
BsATiire. 

BsATiKe HmCf in music, a method ol 
measuring and marking the time for per 
formers in concert, by the motion of the 
hand and foot up and down successively, 
and in equal times. Knowing the true 
time of a crotchet, and supposing the 
measure actually subdivided into four 
crotchets, and the half measure into two, 
the hand or foot being up, if we put it 
down with the very beginning of the first 
note or crotchet, and then raise it with 
the third, and then down with the begin- 
ning of the next measure, this is called 
beating the time ; and by practice, a habit 
is acquired of making this motion very 
equal. Each down and up is sometimes 
cidled a time, or measure. 

The general rule is, to contrive the di- 
vision of the measure so, that every down 
and up of the beating shall end with a 
particular note, on which very much de- 
pends the distinctness, and, as it were, 
the sense of the melody. Hence, the be- 
ginning of every time or beating in the 
measure is reckoned the accented part 
thereof 

If time be common, or equal, the beat- 
ing is also equal ; two down and two up, 
or one down and one up : if the time be 
triple, or unequal, the beating is also un- 
equal ; two down and one up. 

BEATINGS, in music, those regular 
pulsative heavings or swellings of sound, 
produced in an organ by pipes of the 
same key when they are not exactly m 
unison, i. e. when their vibrations are not 
perfectly equal in velocity j not simulta- 
neous and coincident. 

BEATS, in music, are certain pmsa- 
tioas of two continued sounds, as in an 
organ, that are out of tundj occasioned by 
warring vibrations, that prevent coinci- 
dence in any two concords. This phe- 
nomenon Dr. Smith has made the founda- 
tion of a system of temperament. In tun- 
ing musical instruments, especially or- 
gans, it is a known thing, that whiles 
consonance is imperfect, it is not smooth 
and uniform as when perfect, but inter- 
rupted with very sensible undulations or 
beats, which, while the two sounds con- 
tinue at the same pitch, succeed one 
another in equal times, and in longer and 
longer timed, while cither of the sounds 
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nance with die other, till at last the un- 
dulations vanifth, and have a smooth and 
uniform consonance. These beats are of 
use ia tuning: an organ to any degree of 
exactness. The beats of two dissonant 
orean pipes resemble the beating of the 
pulse to the touch : and, hke the human 
pulse in a fever, the more dissonant are 
the sounds, the quicker they bfeat, and 
the slower as they become better in tune, 
tilji at lepgth they are lost in the coinci- 
dent vibrations of the two sounds. 

BsATs, m a watch or clock, are the 
strokes made by the fangs or pallets of 
the spindle of the balance, or ot the pads 
in a royal pendulum. To find Uie beats of 
the balance in all watches going» or in 
one turn of any wheel. Having found 
the number of turns which the crown- 
wheel makes in one turn of the wheel you 
seek for, those turns of the crown-wheel, 
multiplied by its notches, give ludf the 
number of beats in that one turn of the 
wheel. For the balance or swing has 
two strides to every tooth of the crown- 
wheel, inasmuch as each of the two pal- 
lets hath its blow against each tooth of 
the crown-wheel ; whence it is, that a 
pendulum that beats seconds has in its 
crown-wheel only 30 teeth. • See Watgh- 

"WOBK. 

BEAVER, in zoology. See Castor. 

BEAUTY, a general term for whatever 
eicites in us pleasing sensations, or an 
idea of approbation. 

Hence the notion annexed to beauty 
iQ^y be distinguished into ideas and sen- 
' nations ; the former of which occupy the 
mind; the latter aifect liie heart; thus, 
iQ object may please the understanding 
without interesting the sense ; and on the 
other hand,' we perceive ag^eable sen- 
fJitions, excited by some objects, whose 
ideas are no way related to any thing that 
is praise-worthy. 

It is on account of these distinctions, 
^t the difficulty lies of fixing an univer- 
al characteristic of beauty, in regard that 
Jfie persons vary, according to their dif- 
ferent turns of mind, and habitudes of bo- 
^; and consec|uently the relations of ob- 
jects to those ideas and sensations do in 
"ke manner vary j whence arise the dif- 
ferent opinions of beauty in painting, wo- 
°ien, &c. 

Beauty, in its most extensive sense, 
way perhaps be properly defined, that 
quality or union of qualities in the ob- 
jects of perception, whether they be ma- 
terial, intellectual, or moral, which is best 
calculated to excite emotions of pleasure 
in the minds of intelligent creatures. We 

VOL. If. 



BEA 

M7 calcuhtted to produce these effeottin 
the minds of intelligent creatures, be- 
cause, although beauty is, like truth, un- 
changeable in itself, it is only in propor- 
tion to the measure of our intelligence 
that we are capable of perceiving and en- 
joying it. Hence the ^ttinction oetween 
beauty and taste ; the former, the object 
ever existing, ever the same ; the latter, 
the power of perception, fluctuating and 
changing, in proportion to the perfection 
of our organs of sense and the improve, 
ment of our reasoning faculties. That the 
organs of sense vaiy in their degrees of 
perfection in different men, experience 
every day demonstrates : that liie eye of 
one, the ear of anotJier, the palate, the 
smell, or the touch of a third, is by nature 
formed with more exquisite workman- 
ship than in others, no one can doubt ; 
and that these organs of sense can be 
again rendered still more correct by theiiF 
particular education or frequent prac- 
tice, is equally certain. Thus the mani 
whose eye has been long accustomed to 
measure distances, shall seldom be undei 
the necessity of recurring to the rule s 
the accomplished artist shall in a moment 
discover the various colours, and the 
proportions of each required to produce 
any complex tint, or, like Apelles, draw 
the line marking the scarcely perceptible* 
distinction between excellence and per- 
fection. 

Beauty, as opposed to defonnity, is s[S 
goodness to evil, as truth to falsehood, or 
as right to wrong, and may therefore be 
considered as an outward demonstration 
vouchsafed by the Almighty, to bring U8b 
b^ analogy, to the contemplation of those 
divine attributes by which we are bound 
to regulate our lives in this inaterial 
world, that we may be fitted for that state 
of purity and happiness which we are 
promised in the world of spiritual exist- 
ence. If this conclusion be admitted, it 
is no longer a question why beau^ gives 
us pleasure ; it is sufficient that it does so. 
But if mankind are not by nature equal- 
ly endowed with the powers of discri- 
minating or judging of beauty, what is th^ 
standard or rule by which we are to as- 
certain what is really beautiful, much less 
the different deg^es of beauty which 
any given object presents ? for will not 
each man say, my judgment is right; 
yours, inasmuch as you differ from me, 
wrong ? 

To this, and similar objections, we 
should not hesitate to reply thus: Al- 
though no individual can properly be con- 
sidered a competent and unerring judge, 
mankind^ in the aggregate, may : anii we 
X 
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«an thefefore safely rest satisfied, that 
v^at the wisest, the most virtuous, and 
the most contemplative men, of all ages, 
have a{[^ed to sanction by their approval, 
is rig-ht. Taste may be, for a time, per- 
verted by fashion, meretricious charms 
may usurp the rank of beauty, ostentation 
may personate virtue ; but truth and jus- 
tice will at length prevail, whilst the fri- 
volity or caprice of a day will be soon 
forgotten. 

' The surest method therefore, nay, per- 
haps, the only means by which we can 
expect to perfect our taste, so as to be 
enabled to relish the higher beauties 
which either the productions of nature or 
art present, is by an early and close ap- 
plication to the study and contemplation 
of those works, which have proved imper- 
vious to the shafts of criticisfn, and which 
have been the admiration of ages. 

Such are the writings of the best an. 
cient authors, whether in prose or verse, 
such the astonishing remains of Greek 
art, which, long hidden in the bowels of 
the earth, were restored to light under 
the haptpy auspices of Lorenzo de Medici 
and Leo the Tenth. Next to these, as 
authorities, we may class the best esta- 
blished works of modem date ; and par- 
ticularly those which appeared soon auPter 
the revival of letters and arts;: mankind 
having had, in cases of this description, 
more leisure and opportunity to correct 
the errors and prejudices to which con- 
temporary opinion is subjected, than can 
have been possible with respect to very 
recent productions. 

Inquiries concerning beauty have em- 
ployed the pens of many ingenious and 
learned authors of all ages; the subject, 
however, is, like nature, inexhaustible, 
and, like her, perhaps, beyond the reach 
of human talents fully to comprehend, or 
satisfactorily to explain, ^ Dr. Hutchin- 
son's theory of beauty ascribes it to *' uni- 
formity amidst variety," (see " Hutchin- 
son's Inquiry") but another writer (see 
^ Reid's Essay on the Intellectual Powers 
of Man," ch. iv.) observes, that beauty is 
Ibimd in things so various and so very 
different in nature, that it is difficult to say 
wherein itconstsU, or what can be com- 
mon to all the objects in which it is found. 
Hogarth, in his *f Analysis of Beauty," 
considers the elements of beauty to be, 
fitness, variety, uniformity, simplicity, in- 
tricacy, and quantity : whereas Mr. Burke 
in his " Incjuiry respecting the Sublime 
and Beautitul," excludes, from the num- 
ber of real causes of beauty, the propor- 
tion of parts, fitness, or that idea of utili- 
ty, which consisu in a part's being well 



adapted to answer its ends ; and alflaper" 
fection. 

Opinions so contradictory may well jas- 
6fy the hypothesis, that beauty is more 
readily felt than described; and we may 
set down contented, Uiat we receive light 
and heat from the sun, although ignorant 
whether it proceeds from a burning oib 
or a huge stone. 

As the attainment of beauty is a prin- 
cipal aim of the fine arts, the subject will 
necessarily again fall under discussion, as 
connected with each of them in partica- 
Ur. See Abts, Fme, PosTaT, Piiktins, 
DiAwnro, Sguijptubb, Ekobavhtg, Daxc- 

IKG. 

BECHERA, in botany, a eenas of the 
Pentandria Digynia class and onler. Ca- 
lyx five cleft, superior, with a globalar 
tube ; coral five petalled ; capsule two- 
celled, two-valved. One species. 

BECKETS, in sea language, any tbinj; 
used to confine loose ropes, tackles, or 
spars, in a convenient place : hence beck- 
ets are either large hooks, or short pieces 
of rope with a knot on one end, and an 
eye in the other; or formed like a cir- 
cular wreath ; or they are a sort of wood- 
en brackets. 

BEE. See Apis. 

Bees, manoffemeftt of. It is agreed bf 
the most judicious observers, that the 
apiary, or place were bees are kept, 
should &ce the south, and be situated in 
a place neither too hot nor too much ex- 
posed to the cold ; that it be near the 
mansion-house, on account of the conve- 
nience of watching them ; but so situated 
as not to be exposed to noisome smells, 
or to the din of men or cattle ; that it be 
surrounded with a wall, which, however, 
should not rise above three feet high; 
that, if possible, a runningstream be near 
them ; or if that cannot be, that water be 
brouglit near them in troughs, as they 
cannot produce either combs, honey, or 
food for their maggots, without water; 
and that the garden in which the apiary 
stands be well furnished with such plants 
as afford the bees plenty of good pasture. 
Furze, broom, mustard, clover, heath, 
&c. have been found excellent for th's 
purpose. Hives have been made of dif- 
ferent materials, and in different forms, 
according to the fancy of people of de- 
ferent ages and countries. Not only 
straw, which experience now proves to 
be rather preferable to every thing else, 
but wood, horn, glass, &c. have been used 
for the construction ofthem. Single box 
hives, however, when properly madf, an* 
swer very well, and when painted l»s^ 
long. They have several adrantagw 



Digitized by VjOOQ IC 



J9££S* 



nbore straw hives ; they are quite cleanlyi 
and always stand uprig^ht; they are proof 
against mice, and are cheaper in the end 
than straw hives, for one box will last as 
long as three of them. They are, how- 
ever, rather colder in winter ; but a pro- 
per covering will prevent all danger from 
that quarter. Straw hives are easiest ob- 
tained at first, and have been used and 
recommended by the best of bee-masters. 
If the swarm be early and lai^ge, it will 
require a large hive; but if otherwise, 
the hive should be proportionably less. 
If the bees appear to want mQre room, it 
can easily be enlarged by putting a roll 
or two below it ; but if it be heavy enough 
for a stock hive, it will do, although it 
should not be quite full of combs. Any 
person (says Mr. Bonner) who intends to 
erect an apiary, must take particular care 
to have it filled with proper inhabitants. 
He must be peculiarly attentive to this, 
as all his future profit and pleasure, or 
loss and vexation, will, in genera], depend 
upon it. He must, therefore, pa^^ the ut- 
most attention to the choice of his stock- 
hives ; for the man who takes care to keep 
good stock-hives will gain considerably 
by them ; but he who keeps bad ones 
will, besides a great deal of trouble and 
little or no success, soon become a broken 
bee-master. In September every stock- 
hive ought to contain as much honey -as 
will supply the bees with food till June 
following, and as many bees as will pre- 
serve heat in the hive, and therefore re- 
sist the severity of a cold winter, and act 
as so many valiant soldiers, to defend the 
communiiy from the invasions of foreign 
enemies in spring. They should be full 
of combs, and well stored witli bees and 
honey, and should weigh at least 30/6. 
each ; if heavier, so much, the better ; for 
light hives run a great risk of perishing 
b^ famine, unless the bees are supplied 
with food ; whereas a well-chosen hive 
of 30/». weight, allowing 12Uf. for the 
empty hive, bees, comb, &c. will con- 
tain 1826. of honey, which will supply the 
bees with food till JCine ; a time when it 
may be presumed they will find abun- 
dance of provisions for themselves among 
the flowers. When a choice can be ob- 
tained, the youngest hive should always 
be preferred, because old hives are liable 
to veniun and other accidents. But al- 
duHigh a hive should be four or five years 
old, it should not be rejected, if it pos- 
sess these two essential qualities, plenty 
of bees and abundance of honey. 

Bees first swarm in May or in the end 
of April ; but easier or later accordine 
to the vannth of the season. They set 



dom swann before ten in the rooniiDg, 
and seldom later than three in the after^ 
noon. We may know when they are 
about to swarm, by clusters^of them hang- 
ing on the outside of the hive. But the 
most certain sign is when the bees re^ 
frain from going into the fields, though 
the season be inviting. Just before they 
take flight there is an uncommon silence 
in the hive : afrer this, as soon as one 
takes flight, they all follow. Before the 
subsequent swarmings there is a great 
noise in the hive, which is supposed to 
be occasioned by a contest whether the 
young or old queen should go out. When 
the bees of a swarm fly too high, tliey 
will descend lower upon throwing hand- 
fuls of sand or dust among them, which 
they pirobably mbtake for rain. For the 
same purpose it is usual to beat on a ket- 
tle or frying-pan ; this practice may have 
taken its rise from observing that thun- 
der, or any great noise, prompts bees in 
the fields to return honie. As soon* as 
the swarm is settled, the bees. which 
compose it should be g^t into a hive with 
all convenient speed, to prevent their 
taking wing again. If they settle on a 
small branch of a tree, easy to come 
at, it may be cut off* and laid upon a 
cloth, the hive being ready immediately 
to put over them. If the branch cannot 
be conveniently cut, the bees may b^ 
swept from off it into the hive. Lodge 
but the queen into the hive, and- the rest 
will soon follow. If the bees must be 
considerably disturbed in order to get 
them into a hive, the most advisable way 
is^ to let them remain in the place where 
the}; have pitched till the evening, when 
there is less danger of their taking wing. 
If it be observed that the/ still hover 
about the tree that they first alighted up^ 
on, the branches maybe rubbed with rue, 
elder leaves, or any other thing distaste- 
ful to them, to prevent their returning to 
it. The hive employed on this occasion 
should be cleaned with the utmost care^ 
and its inside rubbed with fragrant herbs 
or flowers, the smell of which is ag^ree- 
able toUie bees, or with honey. The hive 
should not be immediately set on the 
atool where it is to remain, but kept near 
the place at which the bees settled till 
the evening, lest some stragglers should 
be lost. It should be shaded either with 
boughs or with cloth, that the too great 
heat of the sun may not annoy the bees. 
We sometimes see a swarm of bees, afker 
having left their hive, and even alighted 
upon a tree, return to their flrst abode : 
this never happens but when the young 
queen did not come forth with themj for 
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want of strenglli, or perhaps cddtage to 
trust to her wings for the first time, or 
possibly from a consciousness of her not 
beiiw impregnated. 

Wien a swarm is too few in number 
for a hive, another may be added. The 
usual method of thus uniting swarms is 
very easy ; spread a cloth at night upon 
the ground close to the hive in, which the 
two casts or swarms are to be united, lay 
a stiok across this cloth, then fetch the 
hive with the new swarm, set it over the 
stick, g^ve a smart stroke on the top of 
the hive, and all the bees will drop down 
upon the cloth in a cluster; this done, 
throw aside the empty hive, take the 
other from off the stool, and set this last 
over the bees, who will soon ascend into 
it, mix with those tdready there, and be- 
come one and the same family. Others, 
instead of striking the bees down upon 
the cloth, place with its bottom upper- 
most the hive in which the united swarms 
are to live, and strike the bees of the 
other hive down into it. The former of 
these hives is then restored to its natural 
situation, and the bees of both hives soon 
unite. If some bees still adhere to the 
other hive, they may be brushed off on 
the cloth, and they will soon join their 
brethren. Or we may take the following 
method, which gives less disturbance to 
the bees ; set, with its mouth upmost, the 
hive into which the young swarm has 
been put, and set upon it the other hive. 
The bees in the other hive, finding them- 
selves in an inverted situation, will soon 
ascend into the upper. A large swarm 
may weigh 816. and so g^dually less to 
lib. : consequently, a very good one may 
weigh 5 or 6^. All such as weig^ less than 
Alb, shouldbe strengthened, by uniting to 
each of them a less numerous swarm. 

Providence has ordained that insects 
which feed on leaves, flowers, and green 
tfucculent plants, are in an insensible or 
torpid state, from the time that the win- 
ter's cold has deprived them of the means 
of subsistence : thus the bees, during the 
winter, are in so lethargic a state that lit- 
tle food supports them ; but as the wea- 
""ther is very changeable, and every warm 
or sunny day revives them, and prompts 
them to return to exercise, food becomes 
necessary on these occasions. 

Many hives of bees which are thought 
to die of cold in winter, in truth, die of 
famine, when a rainy summer has hinder- 
ed the bees from laying in a sufficient 
store of provisions. The hives should 
therefore be carelixlly examined in au- 
tumn^ and should then weigh Kt least 18 



pounds. The common pts^tlce \^,%ofted 
them in autumn, giving Oiem.atfnraeh 
honey as wiU bring the whole weight of 
the hive to near 20 pounds. The e^aSek 
and most rational method is, to set under 
tile hive a plate of liquid honey, with a 
paper pierced fiill of holes, through 
which tne bees will suck the honey with- 
out daubing themselves. Incase honey 
cannot be procured, a mixture of brown 
sugar, wetted with strong beer, will an- 
swer every purpose. Anothei* circum- 
stance, which may render it very neces- 
sary to feed the bees is, when several 
days of bad weather ensue immediately 
after they have swarmed ; for then, be- 
ing destitute of everjr supply beyond what 
they carried with them, they may be in 
great danger of starving. In this case, 
honey should be g^ven them in propor- 
tion to the duration of the bad weather. 
In this countiy it is usual, in seizing the 
stores of these little animals, to rob them 
also of their lives. The common method 
is, that when those which are doomed for 
slaughter have been marked out, (which 
IS generally done in September,>a hole is 
dug near the hive, and a stick, at the end 
of which is a rag that has been dipped in 
melted brimstone, being stuck in that 
hole, tlie rag is set on fire, the hive is im- 
mediately set over it, and the earth is in- 
stantly thrown up all around, so that none 
of the smoke can escape. In a quarter 
of an hour all the bees are seemingly 
dead, and they are rendered soon after 
irrecoverably so, by being buried in the 
earth that is returned back into the hole. 
By this last means it is that diey are abso- 
lutely killed ; for it has been found by 
experiment, that all the bees which have 
been affected only by the fiimc of the 
brimstone recover agsin, excepting such 
as have been singed or hurt by the flame. 
Hence it is evident that the fume of brim- 
stone might be used for intoxicating- the 
bees, with some few precautions. The 
heaviest and the lightest hives are alike 
treated in this mai^ner ; the former, be- 
cause they yield the most profit, with an 
immediate return ; and the latter, because 
they would not be able to sarvire the 
winter. Those hives, whifth weigh from 15 
to 20 pounds, are thought to be the fittest 
for keeping. Various methods have also 
been adopted in Eh^and, to attain the 
desirable end of getting die honey and 
wax without destroying the bees ; the 
most approved of which is Mr. Thortey's, 
who, in nis ** Inquiry into the Nature,, Or- 
der, and Government of Bees," thinks co- 
lonies preferable to hires. He tells as. 
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thathebas in some dammers taken two 
boxes filled with honey from one colony, 
and yet duffic'tent store has been left for 
their maintenance duringthe winter, each 
box weighing 40 pounds. His boxes are 
made of^eal, and an octagon, being near- 
cr to a sphere, is better than a square 
form ; for as the bees, in winter, lie in a 
round body near the centre of the hive, 
» due heat is then conveyed to all the out- 
parts. The dimensions which Mr. Thor- 
ley, after many years experience, recom- 
mends, for the boxes, are 10 inches in 
depth, and 12 or 14 inches in breadth in 
the inside. 

The best and purest honey is that 
Which is gathered in the first five or six 
weeks : and in boxes of less dimensions, 
we may take within a month, provided the 
season be favourable, a boxful of the finest 
honey. The top of the box should be 
made of an entire board, a full inch thick 
after it has been planed, and it should 
project on all sides, at least an inch be- 
yond the dimensions of the box. In the 
middle of this top there must be a hole 
five inches square, for a communication 
between the boxes ; this hole should be 
covered with a sliding shutter, of deal or 
elm, running easily in a groove over the 
back window. The eight pannels, nine 
inches deep, and three quarters of an 
inch thick when planed, are to be let into 
the top, so far as to keep them in their 
proper places, to be secured at the cor- 
ners with plates of brass, and to be cramp- 
ed with wires at the bottom, to keep them 
firm; for the heat in summer will try 
their strength. There should be a glass 
window behind, fuEcd in a frame, with a 
thin deal cover, two small brass hinges, 
and a button to fasten it. This window 
will be sufficient for inspecting the pro- 
gress of the bees. Two brass handles, one 
on each side, are necessary to lift up the 
box ; these should be fixed in with two 
thin plates ofiron, near three inches long, 
so as to turn up and down, and put tliree 
inches below the top board, which is nail- 
ed close down with sprigs to the other 
parts of the box. Those who choose a 
irame within, to which the bees may fas- 
ten their combs, need only use a couple 
of deal sticks, of an inch square, placed 
across the box. One thing more, which 
perfects the work, is a passage four or 
five inche» long, and less than half an 
inch deep, for Uie bees to go in and out 
at the bottom of the box. In keeping 
bees in colonies, a house is necessary, or 
at least a shade ; without which the wea- 
klier, especially the heat of the sun, would 



soon rend the boxes to pieces. The 
house may be made of any boards, but 
deal is the best ; and it must be painted, 
to secure it from the weather. The 
length of it, for six colonies, should be 
full twelve and a half feet, and each co- 
lony should stand a foot distant from the 
other. It should be three and a half 
feet high, to admit four boxes one upon 
another ; but if only three boxes are em- 
ployed, two feet eight inches will be suf- 
ficient Its breadth in the inside should 
be two feet. The best time to plant the 
colonies is, either in spring, with new 
stocks full of bees, or in summer, with 
swarms. If swarms are used, procure if 
possible two of the same day ; hive them 
either in two boxes, orin ahiveandabox; 
at night place them in the bee-house, one 
over the other, and with a knife and a lit- 
de lime and hair stop close the mouth of 
the hive or upper box, so that not a bee 
may be able to go in or out but at the 
front door. Within a week or ten days, 
the combs will appear in the boxes ; but 
if it be a hive, nothing can be seen till 
the bees have wrought down into the box. 
Never plant a colony with a single swarm. 
When the second box, or the box under 
the hive, appears full of bees and combs, 
it is time to raise the colony. This should 
be done in the dusk of the e\ening, and 
in the following manner. 

Place the empty box, with the sliding 
shutter drawn back, behind the house, 
near the colony that is to be raised, and 
at nearly the height of the floor : then 
Ming up the colony as quickly as possible, 
let the empty box be put into the place 
where it is to stand, and the colony upon 
it ; and shut up the mouth of the then 
upper box with lime and hair, as directed 
before. When, upon looking through the 
windows in the back of the boxes, the 
middle box appears full of combs, and a 
quantity of honey sealed up in it, the low- 
est box half full of combs, and few bees 
in the uppermost box, proceed thus : 
About five o'clock in the evening, drive 
close with the mallet the sliding shutter 
under the hive or box that is to be ta- 
ken from the colony. If the combs are 
new, the shutter may be forced home 
without a mallet ; but be sure it is close, 
that no bees may ascend into the hive or 
box to be removed. After tliis, shut 
close the doors of the house, and leave 
the bees, thus cut off from the rest of 
their companions, for half an hour op 
more. In this space, having lost their 
queen, they will fill themselves with ho- 
ney, and be impatient to be ^et at liberty^ 
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If» in this interval, upon examining the 
box or boxes beneath, all appears to be 
quiet in them, it is a sign that the queen 
is there, and in safety. Afterwards raise 
the back part of the hive or box so far, 
by a piece of wood slipped under it, as to 

S've the prisoners room to come out, and 
ey will return to their fellows: then 
lifting the box from off the colon^, and 
turning its bottom upmost, cover it with 
a clotli all night ; and the next morning, 
when this cloth is removed, the bees that 
have remained in it will return to the co- 
lony. Thus a box of honey is procured, 
and all the bees are preserved. 

Bees - have various enemies ; mice 
should be guarded against, by diminish- 
ing the entrance into the hives when the 
cold comes on, and the bees are less able 
to defend themselves ; and the hives may 
be placed in such a manner, that it will 
be impossible for the mice to reach them. 
Spiders and caterpillars are verydestruc- 
.tive to bees ; two species of the latter, 
called the wax-worm, or wax-moth, and 
bee-worm ; because they feed on wax, lay 
their eggs in the hive, which turn to mag- 
gots, that are very prejudicial to the bees. 
In consequence of the increasing depre- 
dations of these insects within a few 
years, the quantity of honey brought to 
our markets has materially decreased. 
Hives of |)ees that have swarmed more 
than once, and such as contain little ho- 
ney, are most exposed to these insects ; 
for the empty combs serve them for shel- 
ter, and the wax supplies them with food. 
These hives should be cleaned at least 
once a week ; and the stools on which 
they rest, where the moths are laid by 
the bees, should be cleaned every morn- 
ing. But they cannot be entirely destroy- 
ed,' without taking away the infected hive, 
removing the bees, and cleansing it of the 
moths, before it is restored to its former 
occupiers. Bees are often troubled with 
lice, which may be destroyed by strewing 
tobacco over them. The depredations of 
birds, and particularly of the king-bird 
(muscicapa tyrannus,) should be carefully 
prevented. Ants, wood-lice, and earwigs, 
are also enumerated among the enemies 
of the bees. Mr. Keys says, "the earwigs 
steal into the hives at night, and drag out 
bee after bee, sucking out their vitals, 
and leaving nothing but their skins or 
scalps, like so many trophies of their 
butchery.** Wasps and hornets are also 
formidable enemies that bees have to en- 
counter. See Doddnge.on the culmreof Beesy 
and also, Apiabt, and Apis, of this work. 

BEECH. SeeFAGrs. 



BEElt, a fermented liqour, made gene- 
rally from some farinaceous g^in, par- 
ticularly from prepared barley or malt. 
The mode of making beer will be found 
under the article Hrewhto. It may be 
observed, that, during the scarcity of 
g^n in this countr}', sugar, treacle, and 
molasses, were frequently used as a sub- 
stiuite for malt. We shall in this place 
describe a machine that has obtained 
pretty general use in the public-bouses in 
and near the metropolis, viz the 

Beeb pump. The plate explains the 
construction of a set of beer pumps, as 
made by Mr. Thomas Rowntree, engine- 
maker, Blackfriars road: the pumps are not 
of the common construction, but similar 
to that made use ofin his extinguishing en- 
gine : they are double, and throw out the 
liquor at either motion of the handle. Fi- 
gures 4 and 5 are two sections of a pump at 
right angles to each other : fig. 4 being a 
section through the dotted line A B, lig. 
5 : and fig. 5 a section through C D, fig. 
4 : the same letters are used in both fi- 
gures E E : F F is a brass cylinder with 
a flanch, E E (dotted in fig. 5) in front : 
G G, fig. 4, is a cover screwed to the cy- 
linder with a stuffing box n, in the centre, 
to receive the spindle H : 1 ^s a partition 
in the cylinder, with a packing at a, to 
embrace the spindle, and make a tight 
joint, this has two valves, 6, J, shutting 
downwards upon holes made in the pai-ti- 
tion : K is the suction pipe, bringing li- 
quor to the lower division of the cylinder, 
but has no other communication with tlie 
upper, but the two valves, b,d\ L is the 
piston fixed to the spindle, and fitting the 
cytinder tight all round, so as to divide the 
upper pail into two other parts : c,/, are 
copper pipes, to convey the liquor from 
the upper half of the cylinder to a cham- 
ber N, and its return is prevented by 
valves ^, A, oir the ends of the pipes : O 
is thetbrcing pipescrewedto the chamber 
N ; when the piston is moved by the han- 
dles on the end of its spindle towards h\ for 
instance, the valve h will be shut, and the 
liquor on that side, finding no other pas- 
sage, passes through the pipe e and valve 
gy and into the chamber N, and is con- 
veyed by means of the force pipe O, 
where required : the same motion of the 
piston, enlarging the space on the side d; 
shuts the valve h at the end of the pipe^ 
and formed a vacuum : the pressure of 
the atmosphere upon the surface of the 
liquor, in which the end of K is immersed^ 
forces it through the pipes, opens Uie 
valve (/, and restores the equilibrium. The 
operation is exactly the same whea th& 
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biston is moved in the other direction 
from L to </ : the liquor going to O through 
f, and coming from K through b. Three 
of these pumps are mounted in a frame, as 
shown in figures 1 and 2, which is inclosed 
in a box, with acircular top A B, and the 
handles a, d, c, project through it : the suc- 
tion-pipes d,e,f, go through tlie floor in- 
to the cellar below : the force-pipes from 
the top of the pumps are bent, and come 
through the side of the box where the 
pots are held to be filled : A is a small cis- 
tern to receive the waste, which is con- 
veyed by a pipe to a waste butt in the cel- 
lar: the suction-pipes pass through the 
floor, and are carried along the ceiling un- 
til just over the butt ; they are then bent 
down, and jointed to the cock drove into 
the butt in the usual manner : the pipes 
are of lead, half an inch bore, and very 
thin, so that they can be bent (without 
breaking) to reach any particular place ; 
they are connected with the cpck by a 
screw joint, shown in fig..3 : A B is the 
brass cock ; its outer end B cut into screw, 
and the bore enlarged to form a socket 
for a short brass, pipe D, soldered to the 
leaden one : a piece of leather putbeween 
the end of the cock and the shoulder of D 
makes a tight joint ; these are kept toge- 
ther by a collar E, embracing the should- 
er of D, and screwing upon the end of the 
cock : c is a stub projecting from it, by 
which it is turned. The piston of the 
pump consists of three plates, figures 4 
and 5 : the middle one (which should be 
called the piston) is cast in a piece 
with the spindle, and fits the cylinder as 
true as possible without touching ; then 
square pieces of leather are put on each 
side of the piston, to form the joint, and 
a thin plate of metal put on over the leath- 
ers, and screwed to Uie piston, (as shown 
at L, fi^. 4,) holds it all fast. The body 
of the piston, as we have said before, fits 
the cylinder as close as possible: the leath- 
ers are about half an inch bigger all 
round, so that, when they are put into 
the cylinder, their edges will turn up all 
round, and form a dish ; and its elasticity, 
pressing against the cylinder, prevents 
any of the liquor getting throug:h ; the 
two outside plates must be the thipkness 
of the leather less all round than the cy- 
linder, and their use is, to keep the edges 
of the leather up against the cylinder, and 
to hold the four screws by which the 
leather is fastened. The back of the spin- 
dle opposite the piston must have a pack- 
ing of hemp drove into the space a behind 
it, to make all tight, and the metal edges 
of the partition, I, should fit it as closely 



as possible to work free : the valves are 
pieces of leather fastened at one >side of 
the hole, and a piece of brass is rivetted to 
them, to make them heavy enough to fall, 
and prevent the leather bending by the 
pressure of the column of liquor : the top 
of the cylinder at N is filed flat, and the 
chamber which is a square prism,p1aced on 
it with leather between, and the lid is 
put on the upper part, and all screw- 
ed together by four long screws, going 
through the lid, and the corners of 
the chamber, and tapped into the cy- 
linder below. When these valves want 
repairing, the four screws are taken out, 
and the hd can then be removed. To come 
at the valves A, d, the cylinder lid G G 
can be removed, by taking out five 
screws ; the lid has a hole turned in its 
centrp, which fits the spindle H as close 
as possible : the hole afterwards enlar- 
ges, and has a piece of leather (repre- 
sented by thcJ dark part, fig. A,) bent 
into a cup, so as to embrace the spindle : 
the leather is kept in its place by a 
perforated screw n, tapped into a pro- 
jecting part of the lid, and pressing on 
the leather; the suction-pipe K of the 
pump is joined to the leaaen pipes by a 
scre>^ joint K, so that it can be separated, 
occasionally to remove the pump from 
the fi'ame. 

BEESTINGS, a term used by country- 
people for the first milk taken from a cow 
after calving. 

BEET. See Beta. 

BEETLE. See Scababjsus. 

Beetle also denotes a wooden instru- 
ment for driving piles, &c. 

It is likewise called a stamper, and by 
paviors a rammer. 

BEGGAR, one who begs alms. 

Beggars, pretending to be blind, lam6, 
&c. found begging in the streets, are to 
be removed oy constables ; and if they 
refuse to be so removed, shall be public- 
ly whipt. 

BEGONIA, in botany, a genus of the 
Monoecia Polyandria class and order.. 
Natural order of Holoracx. Incertae, 
Jussieu. Essential character : male calyx 
none ; corolla many petalled ; stamens nu- 
merous. Female calyx none ; corolla ma- 
ny petalled, superior ; capsule winged, 
many seeded. There are 23 species. The 
whole plant in the Begonias is fleshy. 
The stem in most of the species is herba- 
ceous; but some of them aresteuiless. 
They are natives of Asia and America, 
within the tropics. Three species have 
been found on the islands near the coast 
of Africa, but none on thftt continent. 
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BEHMEM8TS, in church hkUtty, » 
sect of Christians, who derive their name 
from Jacob Behmen, a German mystic and 
enthusiast, whose distinguishing teneU 
were, that ftianhu the immortal spark of 
life, which is common to angels and de- 
vils ; that divine life of the light and spirit 
of God makes the difference between an 
an^l and devil, the latter having distin- 

Sushed this divine life in himself; but 
at man can only attain to the heavenly 
life of the second principle through the 
new birth of Jesus Christ : that the life 
of the third principle is of the external 
and visible world. Thus, the life of the 
first and third principles is common to all 
men, but the life of the second principle 
only to a true christian or child of God. 
Behmen was a pious man, and his princi- 
ples were adopted by oar countjyman 
iVilliam Law, a worthy divine of the 
church of England; but in general to a 
bye-stander, the Behmenites seem to try 
how they can talk on religion so as not to 
be intelligiMe. 

BEUAKIA, in botany, so called in ho- 
nour of a Spanish botanist, a genus of the 
'Dodecandria Mono^-nia class and order. 
Natural order of Bicorncs : Rhododen- 
dra, Jussieu. Essential character r calyx 
seven-cleft ; petals seven ; stamina four- 
teen ; berry seven-celled, many seeded. 
There are two species found in New Gra- 
nada. 

BEING, in metaphysics, includes not 
only whatsoever actusdly is, but whatso- 
ever can be. The various kinds of beings 
have been refen*ed into three distinct 
classes, and they have been considered as 
either substances or modes, finite or infi- 
nite, and natural, artificial or moral. Na- 
tural beings are all those things that have 
a real and proper existence in the uni- 
verse, and are considered as formed and 
ordained by God Uie Creator ; such are 
'men, beasts, trees, &c. Artificial bein,^s 
ape made by the contrivance or opera- 
tions of men, whether they are of a more 
corporeal nature, such as houses, statues, 
8cc. or whether they relate to intellectual 
mr*tters, as words, sciences, verse, &c. 
Moral beings are those which belong to 
the conduct and government of intelli- 
gent creatures, or creatures endowed 
with understanding and volition, consid- 
ered as lying under obligations to parti- 
cular actions. 

BEL.L, a well known machine, ranked 
by musicians among the musical instru- 
ments of percussion. 

The metal is usually composed of three 
parts of copper and one part of tin. l^s 



colour is greyish-white ; it is very hart,, 
sonorous, and elastic. The greater put 
of the tin may be separated by melting 
the alloy, and then pouring a little water 
on it. The tin decomposes the water, is 
'oxidised, and thrown upon the surface. 
According to Swedenberg, the English 
bell-metal is usually made from the sco- 
riae of the brass gun foundry, melted over 
again. The proportion of tin id bell- 
metal varies. Less tin is used for church 
bells than clock-bells ; and in small bells, 
as those of watches, a little zinc is added 
to the alloy. According to Geib^rt, the 
conch of the East Indians is composed gf 
tin and copper, in the same proportion as 
in bell-metal. 

The constituent parts of a bell arc, the 
body or barrel, the clapper on the in^de, 
and the ear or cannon on which it hangs 
to a large beam of wood. 

The sound of a bell consists in a vibra- 
tory motion of its psrts, much like that 
of a musical chord. The stroke of ths 
clapper must necessarily change the 
figure of the bell, and of a round make it 
oval ; but the metal having a g^at de- 
gree of elasticity, that part will return 
•back again which the stroke drove far- 
thest off from the centre, and that even 
some small matter nearer the centre than 
before; so that the two parts, which be- 
fore were extremes of the longest diame- 
ter, do theh become those of the short- 
est : and thus the external surface of the 
bell undergoes alternate changes of fi- 
gure, and by that means gives that tre- 
mulous motion to the air, in which the 
sound consists. 

M. Perrauh asserts, that the sound of 
the same bcU is a compound of the sQuni 
of the several parts of it ; so that wheie 
the parts are homogeneous, and the di- 
mensions of the figure imiform, there is 
such a perfect mixture of all these sounds 
as constitutes one uniform, smooth, even 
sound, and the contrary circumstances 
produce harshness. To confirm this, he 
observes the different tone of the beU, 
according to the part of it that is struck; 
and yet, strike it where you will, there is 
a motion of all the parts. He therefore 
considers bells as composed of an infinite 
numb'er of rings, which have difterent 
tones, according to their different dimen- 
sions, as chords of different lengths have, 
which, when struck, the vibrations of the 
ports immediately struck determine the 
tone, being supported by a sufficient 
number of consonant tones in other parts. 

It has been found by experience, that 
bells are heard farther, if placed on 
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plains, than on hUls, and atill farther in 
vallies than on plains; the reason of 
l¥hich may be easily comprehended, by 
considering, that the higher the sono- 
rous body isi the medium is the rarer, 
and consequently receives the less im- 
pulse, and the vehicle is the less proper 
to convey it to a distance. 

The bell-founders ctistinguish two sorts 
of proportions, viz, the simple and the re- 
lative. The simple proportions are those 
which ought to be between the several 
parts of a bell, and which experience has 
shewn to be necessary towaros rendering 
is sweetly sonorous. The relative pro- 
portions are those which establish a re- 
quisite relation between one bell and an- 
other, so that their combined sounds may 
effect a certain determined harmony. 

The use of bells is very ancient, as well 
as extenttve. We find them among the 
Jews, Greeks, Romans, Christians, and 
Heathens, variously apphed, as on the 
necks of men, beasts, birds, horses, 
sheep ; but chiefly hung in buildings, 
either religious, as in churches, temples, 
and monasteries ; or civil, as in houses, 
markets, baths ; or military, as in camps, 
and frontier towns. 

- When they were first invented, or who 
introduced them into the Christian 
church, is not at present known : but it 
appears that they were employed in the 
eastern church in the nmth centuiy, 
when Urcus Patriciacus, Duke of Venice, 
made a present of a set to Michael, the 
Greek emperor, who built a tower to the 
church of Sancta Sophia, in which to 
hang them. 

BELIARDIA, in botany, a genus of 
the Tetrandria Monogynia class and or- 
der: calvx four-cleft, superior; nectary 
with a iour-lobed margin surrounding 
the style; capsule two-celled, many- 
seeded One species, found at Cayenne. 

BELLES fe^^re«, generally considered 
as synonymous with polite literature ; 
thev include the origin and structure 
of the various kinds of language ; of j^m- 
mar, universal and particular, criticism, 
rhetoric; history in its several depart- 
ments, and all the different kinds of poe- 
try. Different authors have included dif- 
ferent departments of literature under 
this general term. The reader may be 
referred to Blair's Lectures, as including 
almost every thing that is necessary for a 
student to be informed of on the subject. 
See Caincisir, GnJumuA, Poxtkt, Rue- 
to bic, &c 

BELLIS, in botany, common daity^ a 
genus of the Syngenema Polygamia Su- 
perflua cUss and orderi Kfttund order 
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of Compositx Discoidex. Corymbiferse j 
Jussieu. Essential character : calyx he- 
mispheric, with equal scales ; seeds ovate, 
with no down ; receptacle naked, coni- 
cal. There are only two species, with 
many luetics; viz, B. perennis, or com- 
mon daisy, is sufficiently distingubhed by 
its perennial root, is a natiye of most 
parts of Europe in pastures; Bowers al- 
most all the year, and shuts up close ^ye-- 
ry night, and in wet weather. The taste 
of the leaves is somewhat acrid : in some 
countries, however, it is used as a pot- 
herb. The roots have a penetrating pun- 
gency. It is ungrateful to cattle, and even 
to geese ; it occupies therefore a large 
share of pasture lands, to the exclusion 
of grass and profitable herbs. B. annua 
is a low plan^ seldom rising more than 
three inches high, with an upright stalk* 
having leaves on the lower part, but the 
upper part naked, and supporting a sin- 
gle flower like that of the common daisy, 
though smaller. Native of Sicily, Spain^ 
about Montpelier, Verona, and Nice 

BELLI UM, in botany, a genus of the 
Syngenesis Polygamia Superflua class and 
order. Natural order of Compositae Dis- 
coideae. Corymbiferx Jussieu. Essential 
character: calyx with equal leaflets; 
seeds conic, with a chaffy eight-leaved 
crown, and awned down; receptacle na- 
ked. There are only two species, viz. B. 
bellidioides, has the habit of the daisy* 
though it differs essentially from it in 
having a down to the seed. Native of 
Italy about Rome, and in the island of 
Majorca. B. minutum, is one of the 
smallest of plants. This pkint, examined 
with a glass, appears to have hairs scat- 
tered over it. Native of the Levant. 

BELLONIA, in botany, so named in 
honour of Pierre Belon, a Famous French 
physician, a genus of the Pentandria Mo- 
nogynia class and order. Natural order 
of Rubiacese, Jussieu. Essential charac- 
ter : corolla wheel-shaped ; capsule one- 
celled, inferior, many-seedec^ beaked 
with the calyx. There are but two spe- 
cies, viz. B. aspera is a shrub ten or twelve 
feet in height, sending out manv lateral 
branches ; flowers in loose corymbs. This 
species is yet little known, and, accoid- 
ing to Swartz, has been seen only by 
Plumier. It is very common in several 
warm islands in America. 

BELLOWS, a machine so contrived as 
to agitate the air with great briskness, ex- 
piring and inspiring it by turns, and that 
only from enUu*ging and contracting its 
capacity. 

This machine is used in chambers and 
kitchens, in forges, furnace*^ and found- 
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rici, to blow up the fire ; it serves also 
for organs and other pneumatic instru- 
ments, to give them a proper degree of 
air. All these are of various construc- 
tions, according to their different pur- 
poses, but in general they are conposed 
of two flat boards, sometimes of an oval, 
sometimes of a triangular figure. Two 
dr more hoops, bent according to the 
figure of the boards, are placed oetween 
them ; a piece of leather, broad in the 
middle, andnarrow at both ends, is nail- 
ed on the edges of the boards, which it 
thus unites together: as also on the 
hoops which separate the boards, that 
the leather may the easier open and fold 
again ; a tube of iron, brass, or copper, is 
fkstened to the undermost board, and 
tihere is a valve within that covers the 
holes in the under board, to keep in the 
air. 

The action and effect of bellows of eve- 
ry kind, whether constructed of leather 
or wood, wrought by men, by steam, or 
by water, depends on this, that the air 
which enters them, and which they con- 
tain when raised, is again compressed in- 
to a narrower space when they are clos- 
ed. As the air flows io t;hat place where 
it meets with the least resistance, it must 
of necessity fly out of the pipe with a ve- 
locity proportional to the force by which 
it is compressed, and miist tlierefore blow 
stronger or weaker, as the velocity with 
which the top and bottom of the bellows 
meet is greater or less. The blast will 
last in proportion to the quantity of air 
that was drawn into the bellows through 
the valve. The action of the bellows 
bears a near aflinity to that of the lungs, 
and what is called blowing in the latter 
affords an illustration of what is called re- 
spiring in the former : hence bellows 
have been employed in restoring suspend- 
ed animation. See Drowniito. 

The bellows of smiths, founders, &c. 
are worked by means of a rocker, with a 
string fastened to it, and pulled by the 
worlanan. One of the boards is fixed so 
as not to play at all. By drawing down 
the handle of the rocker, the moveable 
board rises,, and by means of a weight on 
the top of the upper board sinks again. 
Large bellows used in founderies, &c. re- 
ceive their motion from water wheels or 
steam : others that are small are worked 
by the feet of the men using them, as is 
the case with enamellers, jewellers, &c. 
The bellows of an organ are six feet long, 
and four feet broad, each hai^ng an aper- 
ture of four inches, that the valve may 
play easily. To blow an organ of sixteen 



feet, there are required four pair of these 
bellows. 

BELLUiE, in natural history, the sixth 
order of the class Mammalia. Tl^ey are 
disting^iriied by fore-teeth, obtuse ; feet 
hoofed ; motion heavy ; food vegetables^ 
There are four genera, viz. 

Equus. Sus. 

Hippopotamus. Tapir. 

BELX.Y, in anatomy, the same with 
what is more usually called abdomen, 
or rather the cavity of the abdomen. See 

AVATOMT. 

Bkllt of an instrumentf in music, is 
that thin smooth board, over which the 
strings in a harpsichord, piano-forte, &c. 
are distended, and which by the vibration 
contributes to the tone. In a violin, and 
other instruments performed with a bow, 
and in a guitar, it is that part of the body 
which lies immediately under the strings, 

BELT, in the military art, a leathern 
girdle for sustaining the arms, &c. of a 
soldier. 

BELTS, in astronomy, zones or girdles 
surrounding the planet Jupiter, brighter 
than tlie rest of his body, and terminated 
by parallel lines. They are observed, 
however, to be sometimes broader and 
sometimes narrower, and not always oc- 
cupying exactly the same part of the 
disc. Jupiter's belts were first observed 
and described by Huygens. Dark spots 
have often been observed on the belts of 
Jupiter; and M. Cassini observed a per- 
manent one on the northern side of the 
roost southern belt, by which he deter- 
mined the length of Jupiter's days, or the 
time in which the planet revolves upon 
its axis, which is 9^^ 56». Some astrono- 
mers suppose that these belts are seas, 
which alternately cover and leave bare 
large tracts of the planet's surface : and 
that the spots are gulphs in those seas, 
which are sometimes dry, and sometimes 
full. But Azout conceived that the spots 
are protuberances of the belts; and 
others again are of opinion that the trans- 
parent and moveable spots are the sha« 
dows of Jupiter's satellites. 

Cassini also speaks of the belts of Sa- 
turn being three dark, straight, parallel 
bands, or fascine, on the disc of that pla- 
net. But it does not appear that Saturn's 
belts adhere to his body, as those of Ju- 
piter do ; but rather that they are large 
dark rings surrounding the planet at a 
distance. Some imagine that they are 
clouds in the atrttesphere of Saturn, 
though it would seem that the middle- 
most is the shadow of his ring. 
Bblts, in geography, certain straits 
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Jietweeti the German ocean and the Bal- 
tic. The belts belong to the Kin^ of 
I^enniark, who exacts a toll from all ships 
which pass through them, excepting 
thoee of Sweden, which are exempted. 

BELVIDERE, in the Italian architec- 
ture, &c. denotes either a pavilion on the 
top of a building, or an artificial eminence 
in a garden : the word literally signifyin^^ 
SL fine prospect 

BEND, in heraldry, one of the nine 
honourable ordinaries, containing a third 
of the field when charged, and a fifth 
when plain. It is sometimes, like other 
ordinaries, indented, ingrailed, &c. and 
is either dexter or sinister. 

BsiTD dexter is fonned by two lines 
drawn from the upper part of the shield 
on the right to the lower part of the left, 
diagonally. It is supposed to represent a 
shoulder belt, or a scarf, when worn over 
the shoulder. 

BsvD dnUt&e is that which comes from 
the left side of the shield to the right,: 
this the French heralds call a barre. 

BssD »«, is when any things borne in 
arms are placed obUquely from the upper 
corner to the opposite lower, as the bend 
lies. 

BENDING, in a general sense, the re- 
ducing a straight body into a curve, or 
giving it a crooked form. 

The bending of timber, boards, &c. is 
eifected by means of heat or steam, 
whereby their fibres are so relaxed that 
you may bend them into any figure. 

BsNBiNG, in the sea-language, the tying 
two ropes or cables together; thus they 
say, bend the cable, that is, make it fast 
to die ring of the anchor j bend the sail, 
make it fast to the yard. 

BENDS, in a ship, the same with what 
is called wails w wales ; the outmost tim- 
bers of a ship's side, on which men set 
their feet in climbing up. They are 
reckoned from the water, and are called 
the first, second. Or third bend. They 
are the chief strength of a ship's sides, 
and have the beams, knees, and foot- 
hooks boked to them. 

BENDY, in heraldry, is the field di- 
vided into four, six, or more parts, diago- 
nally, and varying in metal and colour. 

The general custom of England is to 
make an even number, hut in other coon- 
tries they regard it not, whether even or 
odd. 

BENEFICE is generally taken for all 
ecclesiastical livings, be they dignities or 
not: all church preferments are bene- 
fices; but they must be given ibr life, 
and not for a term of years, or at will. 



BENEFIT of clergy. By stat. 3 Ed. 1. 
c. 3, it is enacted, that for the scarcity of 
clergy in the realm of England, to be dis- 
posed of in religious hoi^ses, or for priests, 
deacons, and clerks of parishes, there 
sAould be a prerogative allowed to the 
clergy, that if any man that could read 
as a clerk were to be condemned to 
death, tlie bishop of the diocese might, 
if he would, claim him as a clerk ; and he 
was to see him tried in the face of the 
court if he could read or not ; if the pri- 
soner could read, then he was to be de- 
livered over to the bishop, who should 
dispose of him in some places of the cler- 
gy, as he should think meet ; but if either 
the bishop would not demand him, or the 
prisoner could not read, then he was to 
be put to death. 

By the common law, a woman was not 
entitled to the benefit of clergy; but 
by 3 W. c. 9, s. 6, a woman convicted, or 
out-lawed, for any felony for which a man 
might have his clergy, shall, upon her 
prayer to have the benefit of this statute, 
be subject only to such punishment as a 
man would in a like case. 

But every pei-son, (not being within or- 
ders) who has been once admitted to his 
clerg3S shall not be admitted to it a second 
time, 4 Hen. Vll. c 13 ; and against the 
defendant's plea of clergy, the prosecutor 
may file a counter plea, alleging some 
fact, which in law deprives the defendant 
of the privilege he claims ; as he was be- 
fore convicted of an offence, and there- 
fore not entitled to the benefit of the 
statute. 

In case of high treason against the king, 
clergy was never allowable. 

When a person is admitted to his cler- 
gy, he forfeits all the goods he possessed 
at the time of the conviction. S fl. H. 
388. But immediately on his burning in 
the hand, he ought to be restored to the 
possession of his land, 2 H. H. 388. It 
adso restores him to his credit, and conse- 
quently enables him to be a good wit- 
ness. 

BENEVOLENCE is used in the sta- 
tutes of this realm for a voluntair gratui- 
ty g^ven by the subjects to the king. 
This, instead of a gift, is an extortion and 
imposition, that has been guarded against 
by the declaration of rights, 1 Wm. 2 st. 
where it is insisted, that levying money 
for or to the use of the crown, by pre- 
tence of prerogative, without grant of 
parliament, is illegal. 

BENZOATS, salts formed of the ben- 
zoic acid and alkalies and most of the 
earths. They are all soluble, and from 
them the acid may be separated by means 
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•f tke mamtic acid. Many of the metal- 
lic oxides are soluble in this acid, but not 
the metals themselves. The benzoat of 
lime has been found in the Urine of horses 
and some other quadrupeds : and to this 
u ascribed the sub-aromatic smell sonfe- 
times perceived from the liquid when 
fresh. The benzoats in chemical affinity 
follow this order: 



Lime 


Soda 


Barytes 


Ammonia 


Magnesia 


Alumina 


Potash 


Metallic oxides. 



BENZOIN, in chemistiy, a gum called 
l^m Beniamin ;. is brought from the East 
Indies in brittle masses oi unequal degrees 
of purity, and vaiying in colour from yel- 
low to white. It has but little taste ; but 
if previously dissolved, it is rather pun- 
gent and aromatic. Its smell is grateful 
when rubbed or warmed, and when the 
heat is increased the resin melts, a white 
and most fragrant vapour rises, which is 
easily condensed on the surrounding bo- 
dies into beautiful shining saline needles. 
These are what are denominated benzoic 
moid. Benzoin is very soluble in alcohol, 
but separates on the addition of water. 
It is one of the most important balsams 
in modem chemistry, which are consider- 
ed as resins naturally united with that vo- 
latile, crystal! izable acid which has just 
been mentioned, and which is the same 
in all natural balsams. The benzoic acid 
may be prepared either by sublimation or 
by digestion : that obtained by sublima- 
tion is remarkably li^t, feathery, and 
elastic. When pure, it is' quite white ; 
for the yellowness is owing to its admix- 
ture with oil. This acid is contained in 
atyrax and balsam of Tolu, giving^ them 
the characters of true balsams. It is like- 
wise met with, but more sparingly, in se- 
veral fragrant barks, resins, and other 
vegetable matters. It generally appears 
in Its proper character when these sub- 
fltanees are moderately heated ; or it may 
be extracted with lime. Benzoic acia» 
or, as it is called in the shops, flowers of 
Beniamin, is the chief ingredient of the 
celebrated " pomade divine," of which^ 
according to Dr. Beddoes, the composi- 
tion is as follows : 

oz.C steeped in water ten 
Beef marrow 12'^ days, and afterwards in 

C. rose-water 24 hours. 
Flowers of Ben- ^ 

jamtn ..... 
Pounded storax 
Florentine orris J 

Cinnamon i ounce. 

Clove and nutmeg i ditto. 



of each i an ounce. 



The whole to be put in an earthen vessel 
closely covered down to keep in the 
fumes, and being suspended in water 
made to boil three hours. After which 
the whole is to be strained and put in 
bottles. 

BERBERIS, barberry, in botany, a ge- 
nus of the Hexandria Monogyma class 
and order. Essential character: calyx 
six-leaved; petals six, with two glands 
at the claws ; style none ; berry two-seed- 
ed. There are four species, of which B. 
vulgaris is a shrub rising to the height of 
eight or ten feet It is a native of eastern 
countries, and found in most parts of Eu- 
rope, in woods, coppices, and hedges. In 
England, chiefly in a chalky soil, as par- 
ticulariy about Saffron Walden in Essex. 
The leaves of this shrub are gratefully 
acid. The smell of the flowers is offen- 
sive when near, but pleasant at a certain 
distance. The hemes are so very acid 
that birds seldom touch them. They are 
pickled, and used for garnishing dishes ; 
and being boiled with sugar, form a most 
a^eable jelly. The roots, Isoiled in lye, 
yield a yellow colour; and in Poland they 
dye leather of a fine yellow with the bark 
of the root The inner bark of the stems 
also will dye linen of a fine yellow, with 
the assistance of alum. Insects of vari- 
ous kinds are remarkably fond of the flow- 
ers of barberry. Linnxus observed long 
since, that when bees in search of honey 
touch the filaments, the anthers approxi- 
mate to the stigma, and explode Uie pol- 
len. Dr. Smith has given the following 
particular account of this curious pheno- 
menon. Che stamens of such flowers as 
are open bend back to each petal, and 
shelter themselves under their concave 
tips. No shaking of the branch has any 
effect upon them ; but if the inside of the 
filaments be touched with a small stick, 
they instantl}r spring from the petal, and 
strike the anther against the stigma. The 
outside of the filament has no irritability^ 
nor has the anther itself any ; as may ea- 
sily be proved by touching either of them 
with a olunt aeedle, a fine bristle, a fea- 
ther, or any thing which cannot injure the 
structure of the part. If a stamen be bent 
to the stigma, bv means of a pair of scis^ 
sors applied to the anther, no contraction 
of the filament is produced. From all 
this it is evident, that the spring of the 
stamens is owing to an high degree of ir- 
ritability in the side of the filament next 
the germ. By which, when touched, it con- 
tracts, that side becomes shorter than the 
other, and consequently the filament is 
bent towards the germ. This irritabili^ 



Digitized by VjOOQ IC 



BER 



BER 



is perceptible in all ages ; in flbwers only 
so ikr expanded as to admit a bristle ; and 
in old flowers ready to fall off. If the 
g'erm be cut off, the filaments will still 
contract^ and nothings being in their way, 
will bend over quite to the opposite side 
of the flower. After irriution, the sta- 
mens will return to their original place. 
On being touched,they will contract with 
the same facility as before; and this may 
be repeated three or four times. The 
purpose which this contrivance of nature 
answers is evident. In the original posi- 
tion of the stamens, the anthers are shel- 
tered from rain by the concavity of the 
petals. Thus probably they remain, till 
sonae insect coming to extract honey from 
the base of the flower, thrusts itself be- 
tween the filaments, and almost unavoid- 
ably touches them in the most irritable 
part : thus the impregnation of the germ 
is performed; and as it ischiefly in fine 
sunny weather that insects are on the 
wing, the pollen is also in such weather 
most fit for the purpose of impregnation. 

BERCKHEYA, in botany, a genus of 
the Syngenesia Frustranea class and or- 
der. Receptacle chaffy ; seeds hairy, 
crowned with chaff; calyx imbricate ; 
florets of the ray hermaphrodite, with the 
stamina castrate. There are more tlian 
20 species, natives of the Cape. 

BEREANS, in church history, a sect of 
Christians who profess to follow the ex- 
ample of the ancient Bereans, in building 
their faith and practice upon the scrip- 
tures alone, without regard to any human 
authority whatever. The founder of this 
sect was Mr. Barclay, a Scotch clergy- 
man. 

BERGAMOT, the name of a fragrant 
essence, extracted from a fruit which is 
produced by ingrafting a branch of a le- 
mon-tree upon the stock of a bergamot 
pear. 

BERGERA, in botany, so named from 
Berger, professor of Kiel, a genus of the 
Decandna Monogynia class and order. 
Bssential character: calyx five-parted; 
petals five ; berry sub-globular, one-cell- 
ed» with two seeds. There is but one 
species, viz. B- koenigii. This is a very 
leafy tree, with the bark of alder. It is a 
native of the East Indies. 

BERGIA, in botany, from Peter Jonas 
Bergius, professor of natural history at 
Stockhc^m, a genus of tlie Decandna Pen. 
tag'ynia class and order. Natural order 
of Succulents. Carj'ophylleac, Juss. Es- 
sential character ; calyx five-pai-ted ; pe- 
tals five; capsule one, globular with swell- 



ings, five-celled, five- valved ; valves re- 
sembling petals; seeds very many. There 
are two species ; viz. B. capensis, and B. 
glomerata : the stem of the former is ex- 
tremely simple, half a foot high, the thick- 
ness of a pigeon's quill, erect, smooth, 
rather succulent. It is a native of Tran- 
quebar, in the East Indies, and therefore 
is misnamed capensis. The valves of tlie 
capsule, continuing after it is ripe, forma 
kind of fine petalled wheel-shaped flower. 
The other species is found at the Cape. 

BERGSEIFE, in mineralogy, mmntain 
aoapt is of a brownish colour, and is found 
in mass, and disseminated. It is dull in- 
ternally, and its fracture is fine-earthy, 
passing into flat conchoidal. It is opa- 
que, does not stain the fingers, gives a re- 
sinous streak, is veiy soft, adheres pow- 
erfully to the tongue, and is light. It is 
found in rocks in Poland and Bohemia, 
where it is used for washing linen, and in 
the Isle of Skye in Scotland. 

BERKELEY (GeorgsX the virtuous 
and learned bishop of Cloyne in Ireland, 
was bom in that kingdom, at Kilcrin, the 
12th of March, 1684. After receiving the 
first part of his education at Kilkenny 
school, he was admitted a pensioner of 
Trinity College, Dublin, at 15 years old ; 
And chosen fellow of that college in 
1707. 

The first public proof he gave of his li- 
terary abilities was, " Arithmetica absque 
Algebra aut Euclide demonstrata;" which, 
from the preface, it appears he wrote be- 
fore he was 20 years old, though he did 
not publish it till 1707. It is followed by 
a mathematical miscellany, containing ob- 
servations and theorems inscribed to his 
pupil Samuel Molineux. 

In 1709 came out the " Theory of Vi- 
sion;" which, of all his works, it seems, 
does the greatest honour to his sagacity ; 
be^ng, it has been observed, the first at- 
tempt that ever was made, to distinguish 
the immediate and natural objects of sight 
from the conclusions we have been ac- 
customed from infancy to draw from 
them. The boundary is here traced out 
between the ideas of sight and touch ; 
and it is shewn, that though habit hath so 
connected these two classes of ideas in 
the mind, that they are not without a 
strong effort to be separated from each 
other, yet originally they have no such 
connection; insomuch, that a person born 
blind, and suddenly made to see, would 
at first be utterly unable to tell how any 
object that affected his sight would affect 
his touch ; and particularly would not 
from sight receive any idea of distance. 
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•t external space, tmt woald imapne all 
objects to be in his eye, or rather in his 
inin<i. 

In 1710 appeared '• The Principles of 
Human Knowleclg^ ;" and in 1713 ** Dia* 
logtjes between llylas and Philonous :" 
tlie object of both which pieces is, to 
prove that the commonly received notion 
of the existence of matter is false ; that 
sensible material objects, as they are call* 
cd, are not external to the mincCbut exist 
in it, and are nothing more than impress 
•ions made upon it by the immediate act 
of God, according to certain rules, term- 
ed laws of nature. 

Acuteness of parts and beauty of ima- 
sinationwere so conspicuous in Berke- 
ley's writing^, that his reputation was now 
established, and his company courted ; 
men of opposite parties concurred in re- 
commending him. For Steele he wrote 
several papers in the Guardian, and at his 
house became acquainted with Pope,with 
whom he always lived in friendship. Swift 
recommended him to the celebrated Earl 
of Peterborough, who, being appointed 
ambassador to the King of Sicily and the 
Italian States, took Berkeley With him as 
chaplain and secretary in 1713, with whom 
he returned to England the year follow- 
ing. 

His hopes of preferment expiring with 
the fall of Queen Anne's ministry, he 
some time after embraced an offer made 
him by Ashe, bishop of Oogiter, of accom- 
panying his son in atourthrough Europe. 
In this he employed four years ; and be- 
sides those places which fall within the 
grand tour, he visited some that are less 
frequented, and with great industry col- 
lected materials for a natural history of 
those parts,but which were unfortunately 
lost in the passage to Naples. He arriv- 
ed at London in 1721 ; and being much 
affected with the miseries of the nation, 
occasioned by the South-sea scheme in 
1720, he published the same year " An 
Essay towards preventing the ruin of 
Great Britain ;" reprinted in hik ** Mis- 
cellaneous Tracts." 

His way was now open into the first 
company. Pope introduced him to Lord 
Burlington, by whom he was recommend- 
ed to the Duke of Grafton, then appoint- 
ed Lord Lieutenant of Ire land, who took 
Berkeley over as one of his chaplains in 
1731. The latter part of this year he ac- 
cumulated the degrees of bachelor and 
doctor of divinity; and the year following 
he had a very unexpected increase of 
fortune from the death of Mrs. Vanhom- 
righ, the celebrated Vanessa, to whom hQ 



had been introdaced by Swift. This kdv 
had intended Swift for her heir; but per- 
ceiving herself to be slighted by him, she 
left her fortune of 8,0U0/. between her 
two executors, of whom BeiiLeley ra 
one. In 17-4, he was promoted to the 
deanery of Derry, worth 1,100/. a year. 

In 173J he published «* The Minute 
Philosopher,'* in two Toluines 8to, 
Against Freethinkers. In irSo he ws 
OMde bishop of Cloyne ; and might have 
been removed in 1745, by Lord Chester- 
field, to Clogber, but declined it He 
resided constantly at Cloyne ; where he 
faithfully discharged all the oi&ces of i 
good bishop, yet continued his studies 
with unabated attention. 

About this time he engaged in a con- 
troversy with the mathematicians, which 
excited much debate in the literaiy 
world; and the occasion of it was this: 
Addison had g^ven the Bishop an account 
of the behaviour of their common friend 
Dr. Garth, in his last illness, which w» 
equally unpleasing to both these adTo- 
cates of revealed religion. For when 
Addison went to see the Doctor, and be- 
gan to discourse with him seriously about 
another world, * Surely, Addison," re- 
plied he, "I have good reason not to be- 
lieve those trifles,since my friend Dr. Hal- 
ley, who has dealt so much in demonstnt- 
tion, has assured me, that the doctrines 
of Christianity are incomprehensible, and 
the religion itself an imposture.*' The 
Bishop, therefore, took tip arms against 
Halley, and addressed to him, as to an in- 
fidel mathematician, a discourse called 
" The Analyst ;"with a view of shewing 
that mysteries in feith were unjustly ob- 
jected to by mathematicians, who be 
thought admitted much greater myste- 
ries, and even falsehoods in science, «f 
which he endeavoured to prove that the 
doctrine effluxions furnished a clear ex- 
ample. This occasioned a long contro- 
versy between himself and some eminent 
mathematicians. 

In 1736 Bishop Berkeley published 
" The Querist," a discourse addressed to 
magistrates, occasioned by the enormous 
licence and irreligion of the times ; and 
many other things afterwards of a smaller 
kind. In 1744 came out his celebrated 
and curious book, " Siris ; a Chain of Phi- 
losophical Reflections and Inquiries con- 
cerning the virtues of Tar-water.** July 
the same year he removed, with his lady 
and family, to Oxford, partly to superin- 
tend the education of a son, but chiefly 
to indulge the passion for learned retire- 
ment, which had always strongly possess- 
ed him. He would have resigned his 
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•whopric for a canonry or beadshrp at 
Oxford; but it was not permitted biro. 
Here he lived highly respected, and col- 
ectedand printed the same year all his 
»maller pieces in 8vo. But this happiness 
lid not long* continue, being suddenly cut 
)ff by a palsy of the heart, January 14, 
1753, in the 69th year of his age, while 
istening to a sermon that his lady was 
•eadi ng to him. The excellence of 
5erkeley*s moral character is conspicu- 
ous in bis writings : he was an amiable 
IS well as a very great man ; and in ma- 
ly respects worthy the character given 
bim by Pope : 

'*To Berkeley every virtue under hea- 
ven." ' 

BERMfLCH, in TT.ineralogy, called the 
igaric mineral, is yellowish white, and is 
jomposed of slightly cohering very fine 
^articles : it is dull, opaque, has a meagre 
eel, soils the fingers when handled, and 
io light as nearly to float in water. It 
jffervesces, and is dissolved in acids, and 
appears to be a carbonate of lime. It is 
found in fissures of secondary limestone 
rocks in Switzerland, and at Sunderland 
in Durham. 

BERNACLE. See Aitas. 

BERNARD, (Dr. Edwahd) a learned 
astronomer, critic, and linguist, was born 
at Peny St. Paul, near Towcester, the 2d 
of May, 1638, and educated at Merchant- 
Taylor's school, and at St. John's college, 
Oxford. Having laid in a good fund of 
classical learning at school, in the Greek 
and Latin languages, he applied himself 
very diligently, at the university, to the 
study of history, the eastern languages, 
and mathematics, under the celebrated 
Dp. Wallis. In 1668 he went to Leyden, 
to consult some Oriental manuscripts left 
to that university by Joseph Scaliger and 
Levin Warner, and especially the 5th, 
6th, and fth books of Apollonius's Co- 
nies, the Greek text of which is lost, and 
this Arabic version having been brought 
from the east by the celebrated Golius, a 
transcript of which was thence taken by 
Bernard, and brought with him to Oxford, 
with intent to publish it there with a La- 
tin translation ; but he was obliged to 
drop that design for want of encourage- 
ment. This, however, was afterwards 
carried into effect by Dr. Halley, in 1710, 
with the addition of tlie 8th book, which 
ne supplied by his own ingenuity and in- 
dustry. 

At his return to OxfoM, Bernard exa- 
mined and collated the most valuable ma- 
nuscripts in the Bodleian library. In 
lw9, the celebrated Chriatopber Wrjen, 



Savilian professor of astronomy atOzfon!, 
having been appointed Surveyor-General 
of his Majesty's works, and being much 
detained at London by this employment, 
obtained leave to name a deputy at Ox- 
ford, and pitched upon Mr. Bernard, which 
engaged the latter in a more particular 
application to the study of astronomy. 
But in 1673 he was appointed to the pro- 
fessorship himself, which Wren was oblig. 
ed to resign, as, by the statutes of the 
founder. Sir Henry Savitte,the professors 
are not allowed to hold any other office* 
either ecclesiastical or civil. 

About this time a scheme was set on 
foot at Oxford, of collecting and pub- 
lishing the ancient mathematicians. Mr. 
Bernard, who had first formed the pro- 
ject, collected all the old books published 
on that subject since the invention of 
printing, and all the manuscripts he could 
discover in the Bodleian and Savilian 
libraries, which he arranged in order of 
time, and according to the matter they 
contained ; of this he drew up a synopsis 
or view ; and, as a specimen, he publish, 
ed a few sheets of Euclid, containing the 
Greek text, and a Latin version, with 
Proclus's commentary in Greek anc^ La- 
tin, and learned scholia and corollaries. 
The synopsis itself was published by Dr. ' 
Smith, at the endof hisUfe of our author, 
under the title of *♦ Veterum Mathemati- 
corum Graecorum, Latinorum, et Arabum^ 
Synopsis." And at the end of it there is 
a catalogue of some Greek writers, whose 
works are supposed to be lost in their 
own language, but are preserved in the 
Syriac or Arabic translations of them. 

Toward the latter end of his life he 
was much afflicted with the stone ; yet, 
notwithstanding -this, and other infirmi- 
ties, he undertook a voyage to Holland, 
to attend the sale of Golius's manuscripts, 
as he had once before done at the sale of 
Heinsius's library. On his return to Eng- 
land, he fell into a languishing consump: 
tion, which put an end to his life the 12th 
of January, 1696, in the 58th year of his 
age. He was the author of many valu* 
able works. . 

BERNOULLI (James.) a celebrated 
mathematician, bom at Basil, tlic 27th of 
December, 1654. Having taken his de- 
grees in that university, he applied him- 
self to divinity, at the entreaties of his fa- 
ther, but against his own inclination, 
which led him to astronomy and mathe- 
matics. He gave very early proofs of his 
genius for these sciences, and soon. be- 
came a geometrician, witiiout a precep- 
tor, and almost without bookji; for if one 
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by chance fell into his hands, he was ob- 
liged to conceal it, to avoid the displea- 
Biire of his father, who desi^^ed him for 
other studies. This situation induced 
him to choose for his device, Phaeton 
driving the chariot of the sun, with these 
vords. Invito patre aidera verao, ** I traverse 
the stars against my father's will ;*' allud- 
ing particularly to astronomy, to which he 
then chiefly applied himself. 

In 1676 he began his travels. When he 
was at Geneva, he fell upon a method to 
teach a young girl to write who had been 
blind from two months old. At Bour- 
deaux he composed universal gnomonic 
tables ; but thev were never published. 
He returned from France to his own 
country in 1680. Ab<Ait this time there 
appeared a comet, the return of Which he 
foretold ; and wrote a small treatise upon 
it Soon after this he went into Holland, 
where he applied himself to the study 
of the new philosophy. Having visited 
Flanders and Brabant, he passed over to 
England; where he formed an acquaint- 
ance with the most eminent men in the 
sciences, and was frequent at their philo- 
sophical meetings. He returned to his 
native country in 1682; and exhibited at 
Basil a course of .experiments in natural 
philosophy and mechanics, which con- 
sisted of a variety of new discoveries. 
The same year he publtsUed his '* Essay 
on a new System of Comets ;'* and the 
year following, his *' Dissertation on the 
Weight of the Air." About this time 
Leibnitz having published, in the Acta 
Eruditorum at Leipsic, some essays on his 
new " Calculus DifFerentialis," but con- 
cealing the art and method of it, Mr. Ber- 
noulli and his brother John discovered, 
by the little which they saw, the beauty 
and extent of it ; this induced them to 
endeavour to unravel the secret ; which 
they did with such success, that Leib- 
neitz declared that tl>e invention be- 
longed to them as much as to himself. 

In 1687, James Bernoulli succeeded to 
the professorship of mathematics at Basil ; 
a trust which he discharged with great 
applause ; and his reputation drew a great 
number of foreigners from* all parts to at- 
tend his lectures. In 1699, he was admit- 
ted a foreign member of the Academy of 
Sciences of Paris ; and in 1701 , the same 
honour was conferred upon him by the 
Academy of Berlin : in both of which he 
published several ingenious compositions, 
about the years 1702, 3, and 4. He wrote 
also several pieces in the " AcU Erudi- 
torum" of Leipsic, and in the ** Journal 
de? S9avans," His intense application to 



study brought upon him the gotit,alfOt 
by degrees a slow fever, which put a 
period to his life the 16th of August, 
1705, in the 51st year of his age. Arch- 
imedes having found out the proportion 
of a sphere and its circumscribing cylin* 
der, ordered them to be eng^ven on his 
monument. In imitation of him, Bernoulli 
appointed that a logarithmic spiral curve 
should be inscribed on his tomb, with 
these words, " Eadem mutata resurgo ;" 
in allusion to the hopes of the resurreo 
tion, which are, in some measure, repre^ 
sented by the properties of that curve 
which he had the honour of discovering. 

James Bernoulli had an excellent ge- 
nius for invention, and elegant simplicity, 
as well as a close application. He was 
eminently skilled in all the branches of 
the mathematics, and contributed much 
to the promoting the new analysis, infi- 
nite series, &c. He carried to a great 
height the theory of the quadrature of 
the parabola; the geometry of curve 
lines, of spirals, of cycloids, and epicy- 
cloids. His works, that had been pub- 
lished, were collected, and printed in two 
volumes 4to. at Geneva, in 1744. 

B£RNouLU (John,) the brother of Janies^ 
last mentioned, and a celebrated mathe- 
matician, was bom at Basil the 7th of 
August, 1667. Ifs father intended him 
for trade ; but his own inclination was at 
first for the BellesXettres, which, bow- 
ever, like his brother, he left for mathe- 
matics. He laboured with his brother to 
discover the method used by Leibnitz, in 
his essays on the differential calculus, and 
gave the first principles of the integral 
calculus. Our author, with Messieurs 
Huygens and Leibnitz, was the first who 
gave the solution of the problem propos- 
ed by James Bernoulli, concerning the 
catenary or curve formed by a chain sus- 
pended by its two extremities. 

John Bernoulli was a member of most 
of the academies of Europe, and receiv- 
ed as a foreign associate of that of Paris 
in 1669. Af^er a long life spent in con- 
stant study and improvement of all the 
branches of the mathematics, he died 
full of honours the 1st of January, 1748, 
in the 81st year of his ag«. Of five sons 
which he had, three pursued the same 
sciences with himself One of these died 
before him; the two others, Nicolas 
and Daniel, he lived to see become emi- 
nent and much respected in the same 
sciences. 

The writings of this ^eat man were 
dispersed through the periodical memoir& 
of several academies; as well as in many 
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scfMtra^ treatises. And the whole of 
them were carefully collected and pub- 
lished at Lausanne and Geneva, If 42, in 
4 volumes, 4to. 

Bebhouu.! (Davibl), a celebrated 
physician and philosopher, and son of John 
Bernoulli last mentioned, was bom at 
Groningen, February the 9th, 1700, where 
his father was then professor of mathe- 
matics. He was intended by his father 
for trade, but his genius led him to other 
pursuits. He passed some time in Italv ; 
and at 24 years of age he declined the 
honour offered him of becoming presi- 
dent of an academy intended to have been 
established at Genoa. He spent several ' 
years with great credit at Petersburgh ; 
and in 1733 returned to Basil, where his 
father^ was then professor of mathema- 
tics ; and here our author successively 
filled the chair of physic, of natural and 
of speculative philsosphy. 

Daniel Bernoulli wrote a multitude of 
pieces, which have been published in the 
Memoirs of the Academy of Sciences at 
Paris, and in those of other academies. 
He gained and divided ten prizes from the 
Academy of Sciences, which were con- 
tended for by the most illustrious mathe- 
maticians in Europe. The only person 
who has had similar success, in the same 
line, is Euler, his countryman, disciple, 
rival, and friend. His firfit prize he gain- 
ed at 24 years of age. In 1734 he di- 
vided one with his father, which hurt the 
family union ; for the father considered 
the contest itself as a want of respect ; 
and the son did not sufficiently conceal 
that he thought (what was realljr the 
case) his own piece better than his fa- 
ther's. And besides, he declared for New- 
ton, against whom his father had contend- 
ed all his life. In 1740, our author di- 
vided the prize, " On the Tides of the 
Sea," with Euler and Maclaurin. The 
Acsidemy at the same time crowned a 
fourth piece, the chief merit of which was^ 
that of being a Cartesian : but this was 
the last public act of adoration paid by 
the Academy to the authority of the au- 
thor of the Vortices, which it had obeyed 
but too long. In 1748, Daniel Bernoulli 
succeetded his father John in the Acade- 
my of Sciences, who had succeeded his 
brother James ; this place, since its first 
erection in 1699,4iaving never been with- 
out a Bernoulli to fill it. 

Our author was extremely respected at 
Basil r and to bow to Daniel Bernoulli, 
when they met him in the streets, was one 
•f the first lessons which every father 
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g:ave every child. He was a man of great 
simplicity and modesty of manners. He 
used to tell an anecdote, which be said 
had gfiven him more pleasure than all the 
other honours he had received. Travel- 
ling with a learned stranger, who, being 
pleased with his conversation, asked his 
name ; " I am Daniel Bernoulli," answer- 
ed he, with great modesty ; " And I," 
said the stranger (who thought he meant 
to laugh at him), " am Isaac Newton." 

After a long, useful, and honourable 
life, Daniel Bernoulli died the 17th of 
March, 1782, in the 83d year of his age. 

BERRY, a round fruit, for the most 
part soft, and covered with a thin skin, 
containing seeds in a pulpy substance ; 
but if it oe harder, or covered nwth a 
thicker skin, it is called pomum, apple. 

BERTIERA, in botany, so named from 
M. Bertier, a genus of the Pentandria Mo- 
nogynia class and order. Natural order 
of Contortae, Linn. Bubiacex^Jussieu. Es- 
sential character: calyx turbinate, five- 
tootlied ; corol tube short, with a villose 
mouth ; berry globose, inferior, two-cell- 
ed, many-seeded. There is but one spe- 
cies, viz. B. guianensis. This is a shrub 
six or seven feet in height, the thickness 
of the human arm : branches opposite, 
knotty, tomentose. Corolla white, found 
in the wood of Anonna in Guiana, flower-' 
ing and fruiting in the month of June. 

BERYLL, in mineralogy, a species of 
the flint genus, divided by Werner into 
two sub-species. 1st. Precious beryll, 
which is green, passing on the one side in- 
to blue, and on the other into yellow ; it 
is commonly mountain green and sela- 
don ; from the former it passes through 
various shades to the wine yellow ; from 
the latter it passes into smalt, sky, and, 
in rare instances, into azure blue. Its 
colours are generally pale, sometimes 
two at once. It is crystallized in long 
equiangular six-sided prisms, which are 
perfect or truncated on the edges and 
angles. The crystals approach to trihe- 
dral, and sometimes to the oblique tetra- 
hedral prisms : they are sometimes heaped 
on each other, the smaller ones being Al- 
most uppermpst, thus forming a shape 
like a tower : and in other cases they are 
perforated in the direction of their axes. 
It is commonly transparent, but passing 
to the translucent, and is slightly duplicat- 
ing. It is hard ; scratches quartz ; newly 
equal in hardness to topaz, with which 
the mountain green variety has often been 
confounded. Easily fran^ble : and the 
specific gravitv is 2.6 or 2.7. Before the 
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Wowpipc it 18 difficultly faable wi^out 
KddJtion, but with borax it melts easily : 
it is composed of 

Silica 68.0 

Alumina .... 15.0 
Glucine .... 14.0 

Lime 2.0 

Oxide of iron . . 10 
10«.0 

It becomes veiy electrical by rubbing: 
is found in primitive rocks, accompanied 
with quartz, felspar, garnet, mica, fluor 
spar, and topaz. The most beautiful 
specimens are brought from China and 
the Brazils. They are also found in the 
Vralian mountains, in France, and in Sax- 
osy. When pure, it is cut into stones for 
rings and necklaces. Its plenty renders 
it of no great yalue. It was well known 
to the ancients, who procured it from se- 
veral places where it is now found. It is 
mentioned by Pliny and others : the blue 
varieties were denominated sapphire, the 
green aqua marine, and the yellow topaz. 
The 2d variety is denominated schor- 
lous beryll, which is of a straw colour, 
passing to white, green, and yellow. The 
crystals are large, middle sized, and hard, 
but yielding to the file ; it « brittle, and 
very easily frangible : specific gravity 
about 3.5. It melts with borax into a pure 
transparent glass, and consists of 
Silica .... 50 
Alumina . . . 50 

100 ' 



It is found embedded in quartz and 
mica, in many parts of Germany : it is 
the link that unites the precious beryll 
with schorl. 

B£SANT,or BzzAiiT, a coin of pure 
gold, of an uncertain value, struck at By- 
zantium, in the time of the Christian em- 
perors ; from hence the gold offered by 
the king at tlie altar is called besant, or 
bisant. 

BssAHTs, in heraldry, round pieces of 
ffold, without any stamp,|fTequently borne 
in coats of arms. 

BESLERIA, in botany, a genus of the 
Didynamia Anf^iospermia class of plants. 
Its flower consists of a single ringent pe- 
tal. Its fruit is a berry of a globose 
form, containing only one cell, in which 
are several seeds, very small, and of a 
roundish figure. There are six species. 

BESORCH, a coin of tin, or some al- 
loyed metal, current at Ormus, at the 
rate of 7^ parts of a fiuthing sterling. 



BET 

BETA, in botany, a genut of the F«il- 
tandria Digynia class and order. Natural 
order of Holoraceae; Atriplices, Jussiea. 
Essentia character : calyx five-lcayed ; 
corolla none ; seed kSdncy-form, within 
the subttanceof the base of the calyx. 
There are four species, of which B. vul- 
garis, red garden beet, has hir« thUA: 
succulent leaves, which are for the moat 
part of a dark red or purple colour. 
The roots are large- and deep red, and 
on these circumstances their goodnesa 
depends ; for the longer they grow, 
the more tender they will be ; and the 
deeper their colour, the more they are 
esteemed. Native of the sea coast of the 
southern parts of Europe. B. cicla, whke 
garden beet, seldom prows larger than a 
man's thumb ; the stalks grow erect, and 
have oblong, spear-shaped leaves, grrow- 
ing close to the stalk ; the spikes of the 
flowers are axillary, long, and have nar- 
row leaves placed between the flowers. 
The lower leaves are thick and succulent, 
and their foot-stalks are broad. For 
thfeseit is cultivated ; the leavea bein^ 
boiled as spinach, or put into soaps, and 
the stalks and midrib of the leaf being 
stewed and eaten as asparagus. 

A large variety of this has lately been 
introduced from abroad, under the title 
of root of scarcity. It is much cultiva- 
ted in many parts of the coiftinent, not 
only in gardens, but in the fields ; being* 
much more in esteem, and perhaps re ally 
better than with us, where it seems to de- 
generate. The leaf and root are said to 
be excellent food for man and beast : it is 
afiirmed not to be liable to destruction by 
insects; nor to be aifcctedby drought. 
The leaves are recommended as equal in 
quality to spinach, and, being from thirty 
to forty inches long, and from twenty-two 
to twenty-five broad, exceed it greatly in 
quantity. They may also be gathered 
every 'twelve or fifteen days during the 
season. We are told, in the Gentleman's 
Magazine, that three varieties appeared 
from seeds procured from Dr. Lettaom. 
1. With leaves and stem dark green, 
which was the most common. 2. With 
stem and leaves of a lighter colour, whieh 
he takes to be the white beet. 3. With 
Stem and veins of the leaves red, which 
he says is the red beet. All of them have 
flowers in clusters, from two to three ; 

gistils from two to five ; a leaf growing' 
t>m the base of the flowers ; the aeg*- 
ments of the calyx equal, hunched, and 
membranaceous at the edge ; few planta 
flowering the first year, he concludes it to 
be biennial, as indeed all the garden sorts 
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«re^ ifiiot Uie wild sea beet also, although 
t^nnxus sets it down as annual, and Rav 
as perennial. Dr. Lettsom, who took 
much pains to introduce the mangel wur- 
zeU informs us, that on his own land, 
which was not favourable to its growth, 
the roots, upon an average, weighed full 
ten pounds, and if the leaves were calcu- 
lated at half that weight, the whole pro- 
4uct would be fifteen pounds of nutritious 
aliment upon every square of eighteen 
inches. 

BETONY, betonica, in botany, a genus 
of the Didynamia Gymnospermia class of 
plants, whose flower, consisting of a sin- 
gle labiated petal, is of a bright red co- 
lour, and disposed in short spikes ; the 
cup contains four ovated seeds. The spe- 
cies of this genus, of which there are se- 
ven, besides varieties, are herbaceous, 
fibrous rooted, hardy, perennial plants, 
and the stems are simple, or but little 
hranched. The flowers are in whorls, 
forming a terminating spike. B. officina- 
lis, wood betony, is a native of woods, 
heaths, and pastures, among bushes, flow- 
ering from the beginning of July to Sep- 
tember. Betony, says JLinnseus, was for- 
merly much used in medicine, but it is 
discu^ed from modern practice. When 
fresh, it into^cates. The leaves, when 
dry, excite sneezing. 

Sheep eat it, but goats refuse it. The 
leaves and flowers have an herbaceous, 
roughish, and somewhat bitterish t«ste, 
with 1^ weak aromatic flavour. An infu- 
sion or light decoction of them may be 
drunk as tea, or a saturated tincture in 
rectified spirit may be given in laxity and 
debility of viscera. The roots are bitter, 
and very nauseous; in a small dose they 
vomit and purge violently. This plant 
dyes wool of a very fine dark yellow co- 
lour. 

BETULA, the birch-tree, in botany, a 
genus of plants of the Honoecia Tetran- 
oria class. The male flower is amentace- 
ous, formed of a number of monopetalous 
floscules, each of which is divided into 
four parts. In the female flower the ca* 
lyx is lightly divided into three segments: 
the fruit is a cyltndric cone, and the seeds 
are on each side edged with a membrane. 
The alder, B. alnus, as well as the B. sd- 
ba, belongs to this ^nus; but of all the 
species, we shall notice only the latter, or 
. common birch-tree, whi(^ is known at 
first sight by the silvery colour of its 
bark, .the smallness of the leaves, and the 
lightness and airiness of the whole ap- 
pearance, ft is of rather an inferior size 
«niong the forest threes. The branches are 



aHemate, subdivided, veiy pHaat and fler- 
ible, covered with a reddish brown or rus- 
set smooth bark, generally dotted with 
white. Leaves are alternate, bright green, 
smooth, shining beneath, with veins cross-, 
ing like the meshes of a net; the petioles 
are half an inch or more in length, smooth, 
grooved above^ and at the base are ovate 
g^en glands. The birch is a native of 
Europe, from Lapland to Italy, and of 
Asia, chiefly in mountainous situations, 
flowering with us in April and May. The 
twigs are erect in young trees, but being 
slender and pliant, they are apt to become, 
pendent in old ones: hence there is a va- 
riety, B. pen^ula, as beautiful as the' 
weeping willow. Another variety, nam- 
ed firoro Dalecarlia, where it is found, has 
leaves almost palmate, with segments 
toothed. 

The B. alba, though the worst of tim- 
ber, is highly useful for articles of smaB 
manufactures, as ox-yokes, bowls, dishes^ 
ladles,, and divers other domestic uten- 
sils. In America, they make their canoes^ 
boxes, buckets, dishes, &c. from the birch: 
from an excrescence or fungus they form 
excellent touch-wood, and being reduced 
to powder, it is reckoned a specific for 
the piles. It is used as fuel, and will 
bear being burnt into excellent charcoaL 
The inner silken bark, which strips off of 
itself almost annually, was formerly used 
for writing, before the invention of paper. 
In Russia and Poland the coarser bark is 
used instead of tiles or slates for the cov- 
ering of houses; and in almost all coun- 
tries the twigs have been used by peda- 
gogues to keep their pupils in order, and 
to maintain diligence and discipline in the 
schools; and also for brooms used in do- 
mestic economy. The bark is used in 
processes of dyeing; and in Scotland for 
tanning leather and making ropes. In 
Kamtschatka they form the bark into hats 
and drinking-cups. 

The vernal sap of the birch-tree is 
made into wine. In the beginning of 
March, while the sap is rising, holes must 
be bored in the body of the tree, and fos- 
sets made of elder placed in them to con« 
vey away the liquid. If the tree be large, 
it may be tapped in several places at a 
time, and thus, according to tilie number 
of trees, the quantity of bquid is obtain- 
ed. The sap is to be boiled with sugaiv 
in the proportion of four pounds to a gal* 
Ion, and treated in the same way as other 
made wines.^ One f^eat advantage at* 
taching to th'e birch is, that it will grow 
on almost any barren ground: upon 
ground, says Martym thst produced nO' 
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thing but inoBs» blrch'trees hive lucceed- 
ed, to as to produce at least 20». per acre 
per ann. The broom-makers are constant 
oustomera for birch, in all places within 
20 miles of the metropolis, or where wa- 
ter carriage is convenient; in other parts 
the hoop-benders are the purchasers; but 
the larger trees are consumed by turn- 
ers, and the manufacturers of instruments 
of husbandry. 

BEVEL, among masons, carpenters, 
joiners, and bricklayers, an instrument 
composed of two straight edges, or blades, 
attached at one end on a centre, as a rule 
joint, and may be set to any angle. 

The make and use of this instrument 
is pretty much the same as those of the 
common square and mitre, except that 
those are fixed, the first at an angle of 
ninety degrees, and the second at fortj-- 
five: whereas the bevel being moveable, 
it may in some measure supply the place 
of both, which it is chiefly intended for, 
serving to set off or transfer angles, either 
greater or less than 90 or 45 degrees. 

BEVILE, in heraldiy, a thing broken 
or opening like a carpenter'^ rule : thus 
we say, he bearethareent, a chief bevile, 
vert, by the name of bevirlis. 

BIBLE, the book, a name given by Chris- 
tians, by way of eminence, to a collection 
of the sacred writings. 

This collection ot the sacred writings, 
containing those of the Old and New Tes- 
tament, is justly looked upon as the foun- 
dation of the Jewish, as well as the Chris- 
tian, rdUgion. The Jews, it is true, ac- 
knowledge only the scriptures of the Old 
Testament, the correcting and publiahhig 
of whieh are unanimously ascribed, both 
by the Jews and the Christians, to Ezra. 
Some of the ancient fathers, on no other 
foundation than that fabulous and apocry- 
phal book, the second book of Esdras, 
I)retend that the scriptures were entirely 
ost in t\e Babylonish captivity, and that 
Bzra had restored them again by divine 
revelation. What is certain is, that in the 
reign of Josiah there were no other books 
of the law extant, bemdes that found in 
the temple by Hilkiah ; from which origi- 
nal, that pious Vm^ ordered copies to 
be immediately written out, and search 
made for all the parts of the scriptures; 
by which means copies of the whole be- 
came pretty numerous among the people, 
who carri^ them with them into captivi- 
ty. After the return of the Jews from the 
Babylonish captivity, Ezra got together as 
nan^ copies as he could of the sacred 
writings, and out of them all prepared a 
correct edition, disposing toe several 



books in their natural oi^er, and Mttling 
the canon of the scriptures for his time; 
having published them aceordmg to the 
opinion of most learned men in the Chat 
dee character, as the Jews, upon their 
return from the captivity, brou|^t with 
them the Chaldaic lan^age, which from 
that time became their mother tonyiie, 
and probably gave birth to the Chaldec 
translation of their scriptures. 

Bible, Chaidee, is only the glosses, or 
expositions made by the Jews, when they 
tfpoke the Chaldee tongue; whence it is 
called tarfftwdm, or paraphrases, as not 
being a strict Tersion of the scriptures. 

Bible, Hebrew. There is, in the church 
of St Dominic, in Bononia, a copy of the 
Hebrew scriptures, which they pretend 
to be the original copy, written by Ezra 
himself It is written in a fair character, 
upon a sort of leather, and made up into 
a roll, id^er the ancient manner; but its 
having the vowel points annexed, and 
the writing being fresh and fair, without 
any decay, are circumstances which prove 
the novelty of the copy. 

Bible, Greek. It is a dispute among 
authors, whether there was a Greek ver- 
sion of the Old Testament, more ancient 
than that of the 72 Jews employed by 
Ptolemy Philadelphus to translate that 
book: before our Saviour's time, there 
was no other version of the Old Testa- 
ment besides that which went under the 
name of the LXX. 

But, after the establishment of Chns- 
tianity, some authors undertook new 
translations of the Bible, under pretence 
of making them more conformable to the 
Hebrew text. There have been about 
six of these versions, some of which arc 
charged with having corrupted several 
passages of the prophets relating to 
Jesus Christ ; others have been thought 
too free in their versions; and otheis 
have been found fault with, for having 
confined themselves too servilely to the 
letter. 

Bible, Latin. It»is beyond dispute, w«t 
the Latin churches had, even in the first 
ages, a translation of the Bible in their 
language, which being the vulgar lan- 
guage, and conse<juently understood by 
every bodv, occasioned a vast number of 
Latin versions. Amone these there wt^ 
one which was generaUy received, «» 
called, by St. Jerome, the vulgar or com- 
mon transhition. St Austin gives this ^ef- 
sion the name of the Italic, and prefei* » 
to all the rest. See Vulsate. 

There were several other translatioDfl 

of the Bible into Latin, the most fcnM* 



Digitized by VjOOQ IC 



BIBLE. 



i^ie of which are, the Tersions of St. Je- 
rom. Sautes Pag^inu^ Cardinal Cajetan, 
and laiodore Clarius, all from the Hebrew 
text. Besides these translations by Ca- 
tholic authors, there are some made by 
Protestant translators of the Hebrew; 
the most eminent of 'their versions are 
those of Sebastian Munster^Xeo Juda, 
Sebastian Castalio, Theodore Beza, Le 
Clerc, &c. 

Btb£b, Syriac, The S3mans have in 
their langaa^ a version of the Old Tes- 
tament, which they pretend to be of 
great antiquity, most part of which they 
say was made in Solomon's time, and 
the rest in the time of Abg^arus king of 
Edessa. 

BiBxs, Arabic* The Afabic versions of 
the bible are of two sorts, the one done 
by Christians, the other by Jews. There 
are also several Arabic versions of parti- 
cular books of scripture, as a translation 
of the Pentateuch from the Syriac, and 
another of the same from the Septuagint, 
and two other versions of the Pentateuch, 
the manuscripts of which are in the Bod- 
leian library. 

The Gospel bein^ preached in all na- 
tions, the bible, which is the foundation 
of the Christian religion, was translated 
into the respective languages of each na- 
tion ; as the Egyptian or Coptic, the In- 
dian, Persian, Arroinian, Ethiopic, Scy- 
thian, Sarmatian, Sclavonian, Polish, Bo- 
hemian, German, English, &c. 

The books of the bible are divided by 
the Jews into three classes, viz. the law, 
the prophets, and the. hag^ographers ; a 
division which they are supposed to bor- 
row from Ezra himself 

Each book is subdivided into sections, 
or para8che»i which some maintain to 
have been as old as Moses, though others, 
with nu)re probability, ascribe it to the 
same Ezra. These were subdivided into 
verses, pesuckim, marked in the Hebrew 
bible by two g^at points, called soph 
patuch, at the end of each. For the dir 
vision of the bible into chapters, as we 
now have it, is of much later date. 

Sivers of the ancient bible-books ap- 
pear to be irrecoverably lost, whether it 
be that the copies of them perished, or 
that Bzdras threw them out of his canon. 
Hence it is, that, in the books still extant, 
we find divers citations of, and references 
toj others; which are now no more ; as 
the book of Jasher, the book of the wars 
of the Lord, annals of the kings of Jadah 
and Israel, part of Solomon's three thou- 
sand proverbs, and his thousand and five 
songs^ besides his books on plants, ani- 
mals, fishes, insects, &c. To which may 



be added, a book of Jeremiah, whereiil^ 
he enjoined the captives who went tb 
Babylon to take the sacred fire and con- 
ceal it ; also the precepts which that pro- 
phet gave the Jews, to preserve tliem- 
selves from idolatry, and his lamentations < 
on the death of king Josiah. 

The Jewish canon of scripture then 
was settled by Ezra ; yet not so, but that 
several variations have been since made 
in it : Halachi, for instance, could not be 
put in the bible by him, since that pro- 
phet is allowed to have lived after Ezra ; 
nor could Nehemiah be there, since men- 
tion is made in that book of Juddua as 
high priest, and of Darius Codomannus as 
king of Persia, who were at least an hun- 
dred years later than Ezra. It may be 
added, that in the first book of Chro- 
nicles, the genealogy of the sons of Ze- 
rubbabel is carried down for so many ge* 
nerations, as must necessarily bring it to 
the time of Alexander ; and consequent- 
ly this book could not be in the canon in 
Ezra's days. It is probable the two books 
of Chronicles, Ezra, Nehemiah, Esther, 
and Malachi, were adopted into the bi- 
ble in the time of Simon the Just, the last 
of the men of the great synagogue. 

Bibles, EnffHah-Saxon. If we inquire 
into the versions of the bible of our own 
country, we shall find that Adelm, bishop 
of Shirebom, who lived in 709, made an 
English-Saxon version of the Psalms ; 
and that Eadfrid, or Ecbert, bish^^ of 
Lindisferne, who lived about the year 
730, translated several of the books of 
scripture into the same language. It is 
said likewise that venerable Bede, who 
died in 785, translated the whole bible 
into Saxon. But Cuthbert, Bede's disci- 
ple, in the enumeration of his master's 
works, speaks only of his translation of 
the Gospels, and says nothing of the rest 
of the Bible. Some pretend that king Al- ' 
fred, who lived in 890, translated a great 
part of the scriptures. We find an old 
version in the Anglo-Saxon of several 
books of the bible, made by Elfric, abbot 
of Malmesbury : it was published at Ox- 
ford in 1699. There is an old Anglo-Sax- 
on version of the four Gospels, published 
by Matthew Parker, archbishop of Can- 
terbury, in 1571, the author whereof is 
unknown. Dr. Mill observes, that this 
version was made from a Latin copy of 
the old Vulgate. 

BiBLis, &ucon. The whole scripture is 
said by some to have been translated into 
the Anglo-Saxon by Bede, about the year 
701, though others contend he only trans- 
lated the Gospels. We have certain 
books or parts of the bible, by several 
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other trtntlttors; as, f. The ptalmi, hy 
Adelm, bishop of Shireborn, contempo- 
rary with Bede ; though by others this 
version is attributed to king Alfred, who 
lived 200 years after. Another version 
of the psalms in Anglo-Saxon was pub- 
lished by Spelman, in 1640. 2. The 
Evangelists, still extant, done from the 
ancient Vulgate, before it was revised by 
St Jerome, by an author unknown, and 
published by Mattli. Parker, in 1571. An 
old Saxon version of several books of the 
bible, made by Elfric, abbot of Malmes- 
bury, several fragments of which were 
published by William Lilly, in 1638, the 
genuine copy by Edm. Thwaites, in 1639, 
at Oxford. 

Bibles, IntUarL A translation of the 
bible into the North American Indian lan- 
guage, by Elliot, was published in 4to. at 
Cambridge in 1685. 

BiBUs, EngU9h, The first English bi- 
ble we read of was that transUted by J. 
Wickliffe, about the year 1360 ; but ne- 
ver printed, though there are MS. copies 
of it in several of the public libraries. J. 
de Trevisa, wh9 died about the year 
1398, is also said to have translated the 
whole bible ; but whether any copies of 
it are remaining does not appear. 
, TindaPs, The first printed bible in 
our language was that translated by Will 
Tindal, assisted by Miles Coverdale, 
printed abroad in 1 526 ; but most of the 
copies were bought up and burnt by bish- 
op Tunstal and Sir Thomas More. It 
only contained the New Testament, and 
was revised and republished by the same 
person in 1530. The prologues and pre- 
faces added to it reflect on the bishops 
and clergy ; but this edition was also sup- 
pressed, and the copies burnt. In 1532, 
Tindal and bis associates finished the 
whole bible, except the Apocrypha, and 
printed it abroad; but while he was after^ 
wards preparing for a second edition, he 
was taken up* and burnt for heresy in 
Flanders. 

MaUhffW8*», On Tindal's death, his 
work was carried on by Coverdale, and 
John Rogers, superintendant of an En- 
glish church in Germany, and the first 
martyr in the reign of queen Mary, who 
translated the Apocrypha, and revised 
Tindal's translation, comparing it with the 
Hebrew, Greek,. Latin, and C^erman, and 
adding prefaces and notes from Luther's 
bible. He dedicated the whole to Henry 
VUI. in 1537, under the borrowed name 
of Thomas Bfatthews; whence this has 
been usually called Blatthews's bible. It 
was printed at Hamburgh, andlicence ob- 



tuned for poblishingitin Englflndt by the 
favour of Archbishop Cranmer, md the 
bishops Latimer and Shaxton. 

Crcmmer'i, The first bible printed by 
authority in England, and pubhcly set up 
in churches, was the same TindaJl's ver- 
sion revised, compared with the Hebrewj 
and in mag^y places amended, by Miles 
Coverdale, afterwards bishop offixeter; 
and examined after him by archbishop 
Cranmer, who added a preface to it: 
whence this was called Cranmer'a bible. 
It was printed by Grafton, of the largest 
volume, and published in 1540 ; and, by 
a royal proclamation, every parish was 
obliged to set one of the copies in their 
church, under the penalty of forty shil- 
lings a month ; yet, two years after, the 
Popish bishops obtained its suppression 
of the king. It was restored under Ed- 
ward VI. suppressed again under queen 
Mary, and restored again in the first year 
of <]iueen Elizabeth, and a new edition of 
it g^ven in 1563. 

Geneva. Some English exiles at Gene- 
va, in queen Mary's reign, Corerdale, 
Goodman, Gilbie, Sampson, Cole, Wb'it^ 
tingham, and Knox, made a new transla- 
tion, printed there in 1560, the New Tes- 
tament having been printed in 1557, 
hence called the Geneva bible, contain- 
ing the variations of readings, marginal 
annotations, &c. on account of which it 
was much valued by the Puritan party in 
that and the following reigns. 

Mi$hop*9. Arehbishop Parker resolved 
on a new translation for the public use of 
the church, and engaged the bishops and 
other learned men to take each a share 
or portion. These being afterwards join- 
ed together, and printed with short an- 
notations, in 1568, in a larse folio, made 
what was afterwards called uie g^at Eng- 
lish bible, and commonly the bisbop^s 
bible. The following year it was also 
published in octi^vo, m a small, but fine 
black letter, and here the chapters were 
divided into verses ^ but without any 
breaks for them, in which the method of 
the Geneva bible was followed, which 
was the first English bible where any 
distinction of verses was made. It was 
afterwards printed in large folio* with cor- 
rections, and several prolegomena, in 
1572 : this is called Matthew Paricei^t 
bible. The initial letters of each transla- 
tor's name were put at the end of bis 
part : «. ^. at the end of the Pentateuch, 
W. E. for WiUiaro Exon; that is, WU^ 
liam, bishop of Exeter, whose allotment 
ended there : at the end of Samuel, B. 
M. for Bicfaard'Meneveiiaisy or bishop ^ 
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9t. BaTidli, to whom the second allotment 
fell : and the like of the rest. The arch- 
bishop foresaw, directed, examined, and 
finished the whole. This translation was 
tlsed in the churches for 40 years, thong^h 
the Cieneva Bible was more read in pri- 
vate houses, being printed above 30 times 
in as many years. King James bore it an 
inveterate hatred on account of the notes, 
which, at the Hampton court conference, 
he charged as partial, untrue, seditious, 
&c. The Bishop's Bible, too, had its 
faults. The king frankly owned he had 
yet seen no gooa translation of the Bi- 
ble in English ; but he thought that of 
Geneva the worst of all. 

RhemUh, After the translation of the 
Bible by the bishops, two other private 
tensions had been made of the New Tes- 
tament: the first by Laurence Thomson, 
made from Beza's Latin edition, together 
with the notes of Beza, published in 1582, 
in 4to., jmd afterwards in 1589, varying 
very little from the Geneva Bible ; the se- 
cond by the Papists at Rheims, in 1584, 
called the Rhemish Bible, or Rhemish 
translation. These, finding it impossible 
t^keep the pepple from having the Scrip- 
tures in the vulg^ tongue, resolved to 
give a version of their own, as favourable 
to their cause as might be. It was print- 
ed on a large paper, with a fair letter and 
margin. One complaint against it was, 
its retaining a multitude of Hebrew and 
Greek words untranslated, for want, as 
the editors express it, of proper and ade- 
quate terms in the English to render 
tiiem by, as the words azymes^ tunike, 
rationolt holocaust, prepuce, pascke, &c. 
However, many of the copies were seized 
by the Queen's'se archers, and confiscated; 
and Thomas Cartwright was solicited by 
Secretary Walsingham to refute it : but, 
after a good progress made therein, 
Archbishop Whitgift prohibited his fur- 
ther proceeding therein, as Judging it im- 
proper that the doctrine of the Church of 
England should be committed to the de- 
fence of a Puritan, and appointed Dr. 
Fulke in his place, who refuted the Rhe- 
roists with g^eat spirit and learning. 
Cartwright's refiitation was also after- 
wards published in 1618, under Arch. 
^ .bishop Abbot. About 30 years after their 
Hew Testament, the Roman Catholics 
published a translation of the Old at Do- 
way, in 1609 and 1610, from the Vulgate, 
with annotations ; so that the English Ro- 
man Catholics have now the whole Bible 
hi their mother tongue; though it is to be 
observed^ they are forbidden to read it 
without ft license from their superiors. 



Kmff Jame»*». The last English Bible 
was that which proceeded from the Hampr 
ton-cotirt conference, in 1603, where ma- 
ny exceptions being made to the Bishop's 
Bible, King James gave orders for a new 
one ; not, as the preface expresses it, for 
a translation altogether new, nor yet to 
make of a bad one a good one ; but to 
make a good one better, or of many good 
ones one best. Fifty-four learned persons 
were appointed for this office by the king, 
as appears by his letter to the archbi- 
shop, dated in 1604; which being three 
years before the translation was entered 
upon, it is probable seven of them were 
either dead, or had declined the task, 
since Fuller's list of the translators makes 
but 47 ; who, being ranged under six di- 
visions, entered on their province in 1607. 
It was published in 1613, with a dedica- 
tion to James, and a learned preface, and 
is commonly called King James's Bible. 
After this, all'the other versions dropped 
and fell into disuse, except the Epistles 
and Gospels in the Common Prayer Book, 
which were still continued according to 
the Bishop's translation till the alteration of 
the litur^ in 1661, and the Psalms and 
Hymns, which are to this day continued 
as in the old version. The judicious Sel- 
den, in his Table Talk, speaking of the 
Bible, says, " The English translation of 
the Bible is the best translation in the 
world, and renders the sense of the ori- 
ginal best, taking in for the English trans- 
lation the Bishop's Bible as well as King 
James's. The translators in King James's 
time took an excellent way. That part 
of the Bible was given to him who was 
most excellent in such a tongue, (as the 
Apocrypha to Andrew Downs.) and then 
they met together, and one read the 
translation, the rest holding in their hands 
8ome"Bible, either of the learned tongues, 
or French, Spanish, Italian, &c. If they 
found any fault, they spoke ; if not, he 
read on. " King James's Bible is that now 
read by authority, in all tlie churches in 
Britain. 

Bibles, Welsh. There was a Welsh 
translation of the Bible made from the 
original in the time of Queen Elizabeth, 
in conseauence of a bill brought into tlie 
House of Commons for this purpose in 
1563. It was printed in folio in 1588. 
Another version, which is the standard 
translation for that language, was printed 
in 1620. It is called Parry's Bible. An 
impression of this was printed in 1690, 
called Bishop Loyd's Bible. These were 
in folio. The first 8vo. impression of the 
Welsh Bible was made in 1630. 
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B^BLXs, IritL Towards the middle of 
tlie sixteenth century, Bedell, Bishop of 
Kilmore, set on foot a translation of the 
Old Testament into the Irish language ; 
the New Testament and the Litura^ hav- 
ing been before translated into tnat lan- 
guage. The Bishop appointed one King 
to execute this work, who, not under- 
standing the Oriental languages, was 
obliged to translate it from the English. 
This work was received by Bedell, who^ 
after having compared the Irish transla- 
tion with the English, compared the lat- 
ter with the Hebrew, the LXX. and the 
Italian version of Diodati. When this 
work was finished, the bishop would have 
been himself at the charge of the impres- 
sion, but his design was stopped, upon ad- 
vice given to the Lord l^ieutenantandthe 
Archbishop of Canterbury, that it would 
prove a shameful thing for a nation to pub- 
Ush a Bible translated by such a despica- 
ble hand as King. However, the manu- 
sci ipt was not lost, for it went to press in 
the year 1685. 

BiBLCs, Er»e. There is also a version 
of the Bible in the Gaelic, or Erse lan- 
guage, published at Edinburgh. 

BIDENS, in botany, a genus of the 
Svngenesia Polygamia iEqualis class of 
plants. The compound flower is uniform 
and tubulose, and the proper one initindi- 
buliform. The seed is single, obtuse, 
and crowned with two or more erect and 
sharp awns. Ther« are 14 species, most 
of wnich are herbaceous annuals. Some, 
however, are shrubs. Leaves generally 
opposite, some pinnate. Flowers axillary 
or terminating. B. tripartita is obviously 
distinguished from B. cernua, drooping 
water nemp agrimony, by its trifid leaves, 
a character more to be depended on than 
the uprightness of its flowers. It is 
also much more common with us at least. 
That is generally found in water; this 
more frequently occurs on the borders of 
ponds, rivulets, &c. where it flowers in 
August and September. This plant dyes 
a de ep yell ow. The yam or thread must 
be first steeped in alum water, then dried 
and steeped in a decoction of the plant, 
and afterwards boiled in the decoction. 
The seeds have been sometimes known to 
destroy gold-fish, by adhering' to their 
gills and jaws. 

BIEKNIAL plants, in botany, such as 
are of two years duration. Of this kind 
there are numerous plants, which, being 
raised one year from seed, generally at- 
tain perfection in the same year, shooting 
up stalks, producing flowers, and per- 



fecting seeds in the foUowiiig spring or 
summer, and soon after perish. 

BIG'AMY, in law, is where a person 
marries a second wife, or husband, the 
first being alive, for which the punish- 
ment was formerly death, as in cases of 
felony; but it is now usually punished 
with a long imprisonment, or even trans- 
portation ; and in the case of a spy, em- 
ployed by government in the year 1794^ 
who was convicted of bigamy, the pun- 
ishment was the mere residence in the 
house of the jailer for a very few days. 

BI6N0NIA, the trumpetjlnoer^ in bo- 
^'^y* & genus of the Didynamia Angios- 
permia class. The flower is monopeta- 
lous, with a mouth campanulated, and di- 
vided into five segments : the fruit is a 
pod with two cells and two valves, con- 
taining several imbricated, compressed, 
and winged seeds. Inhere are 37 species, 
mostly trees and shrubs, inhabitants of 
the hot climates of the East and West In- 
dies, and eminently beautiful. Flowers 
in panicles, large and handsome, of vari- 
ous colours, red, blue, yellow, or white. 
The calyx should be observed, whether 
it be simple or double ; the corolla, whe- 
ther it be regular or irregular ; the sta- 
mens, whether they be fertile or barren ; 
the fruit, whether it be bony or capsular, 
in form of a silique or ovate. B. catalpa 
is a deciduous ti'ee, rising with an upright 
stem, covered with a smooth brown bark, 
to the height of thirty or forty feet : it 
sends out many strong lateral branches, 
having very large heart-shaped leaves on 
them, placed opposite at every point. 
The flowers are succeeded by long taper 

Sods ; but these have not yet been pro- 
uced in England; it is found growing 
naturally on the back of South Carolina, 
at a gpreat distance from the English set- 
tlements. It is now not unconunon in our 
nurseries and plantations. This tree has 
a good eflect when it stands in the mid- 
dle of large opening^ where it can freely 
send forth its side branches, and shew it- 
self to advantage. It flowers in August, 
and is known in the nurseries by its Indian 
name Catalpa. 

BILBOES, a punishment at sea, an- 
swerin^ to the stocks at land. The of- 
fender IS laid in irons or stocks, which 
are more or less ponderous, according to 
the quality of the offence of which he is 
guilty. 

BILDGE of a ship, the bottom of her 
floor, or the breadth of the place the ship 
rests on wheit she is aground. There- 
fore, bildge -water is that which lies on 
her.floor, and cannot go to tl\c well of 
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the plump : and bildge-purops, or burr- 
pumps, are those that ciury off the bildge- 
water. They likewise say the ship is 
blldged, when she has some of her timbers 
struck off on a rock or anchor, and springs 
a leak. 

BIJL.DSTEIR, a mineral called by Kla- 
proth Agalmatolite, of which there are 
two varieties. The first is semMranspa- 
rent, its colour is olive and asparagus 
green, passing into greenish grey ; inter- 
nally It IS shining, and has a greasy lustre : 
its parallel fracture is obscurely slaty, its 
cross fracture is small splintery passing 
to compact uneven : it is translucid, soft, 
and has a greasy feel. Specific gravity 
2.81 : acco^ing to Klaproth it contains, 

Silex 54 

Alumina .... 36 
Oxide of iron . . 0.75 

Water 5.50 

Loss 375 

100.00 

The second.variety is opaque, and is of 
a reddish while passing into flesh-red, 
and variegated with different coloured 
veins : it possesses little or no lustre, and 
has a compact fracture ; it consists of 

Silex 62 

Alumina .....* 24 

Lime 1 

Oxide of iron. . . . 0.5 

Water 10.0 

Loss 2.5 

100.0 



Bildsteir comes from China, and is the 
substance of which the little Chinese or- 
naments and figures of chimney-pieces 
are made. 

BILE is a liquid of a yellowish-gpreen 
colour, an unctuous feel. Sitter taste, and 
peculiar smell, which is secreted by the 
liver ; and in most animals considerable 
C[uantities of it are usually found collected 
in the gall bladder. Great attention has 
been paid to this liquid by physiciand ; 
because the ancients were accustomed to 
ascribe a very g^at number of diseases, 
and even affections of the mind, to its 
agency. The specific gravity of bile 
seems to vary, like that of all other ani- 
mal fluids. When strongly agitated, it 
lathers like soap ; and for this reason, as 
well as from a medical theory concerning 
Its use, it has been often called an ani- 
mal soap. It mixes readily with water in 
any proportion, and assumes a yellow co- 
lour ; but it refuses to unite with oU 

voL.n. 



when the two fluids are agitated together; 
the instant that they are left at rest the 
oil separates, and swims on the surface! 
Bile, however, dissolves a portion of soap 
readily, and is often employed to free 
cloth from greasy spots. When muriatic 
acid is poured upon bile, let it be ever so 
fresh, an odour of sulphureted hydrogen 
gas is constantly exhaled. When on lOQ 
parts of ox bile, 4 parts of strong muriatic 
acid ar6 poured, the whole instantly co- 
agulates : but in some hours the greater 
part becomes again fluid ; and when 
passed through thefiltre,it leaves 0.26 
of a white matter, which has all the pro^ 
perties of albumen. Thenard, by a care- 
ful and repeated analvsis of ox bile, found 
that 800 parts of it yielded the following 
ingredients. 

Water . ;; .... 700 
Resin . ". .... 43 
Saccharil^e matter . . 41 

Albumen 4 

Soda .4 

Muriate of soda .... 3.2 
Sulphate of soda ... 0.8 
Phosphate of soda ... 2.0 
Phosphate of lime . . . 1.2 
Oxide of iron ... . . 0.5 

7997 

When bile is distilled in a water-bath, 
it affords a transparent watery ^uor^ 
which contracts a pretty strong i|bur» 
not unlike that of musk or amber, espe- 
cially if the bile has been kept for some 
days before, it is submitted to distillation. 

Bile, exposed to a temperature be- 
tween 65° and 75°, soon loses its colour 
and viscidity, acquires a nauseous smell, 
and deposits whitish mucilag^ous flakes. 
After the putrefaction has made con- 
siderable progress, its smell becomes 
sweet, and resembles amber. If bile be 
heated, and slightly concentrated by eva- 
poration, it may be kept for many months 
without alteration. 

The principal use of the bile seems to 
be, to separate the excrement from the 
. chyle, after both have been formed, and 
to produce the evacuation of the excre- 
ment out of the body. It is probable that 
these substances would remain mixed to- 
gether, and that they would perhaps 
even be partly absorbed together, were 
it not for the bile, which seems to com- 
bine with the excremen^ and by this 
combination to facilitate its separation 
from the chyle, and thus to prevent its 
absorption. Fourcroy supposes that the 
bile, as soon as it is mixeid vitk iixt cen,- 

Aa 
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tents of the integdnal canal, suffer^ a de- 
composition ; that its alkali and saline in- 
gre^ents combine with the chyle, and 
tender it more liquid, while its albumen 
and resin combine with the excrementi- 
tious matter, and gradually render th^m 
less fluid. Fromtne late experiments of 
Berzelius on feces, it cannot be doubted 
that the constituents of the bile are to be 
found in the excrementitious matter; so 
that the ingenious theory of Fourcroy is 
so far probable. The bile also stimulates 
the intestinal canal, and causes it to eva- 
cuate its contents sooner than it other- 
wise would do ; for when there is a de- 
fidency of bile, the body is constantly 
costive. 

BILINGUIS, in a general sense, signi- 
fies one that speaks two languages ; but 
in law it is used for a jury that passes in 
any case between an Englishman and a 
foreigner, whereof part ought to be Eng- 
lish and part strangers. 

BILL, an instrument made ofiron, edg- 
ed in the form of a cresent, and adapted 
to a handle. It is used by plumbers, to 
perform several parts of their work ; by 
basket-makers, to cut the largest pieces 
of chesnut trees, and other wood ; and by 
l^rdeners, to prune trees. When short, 
it is called a hand-bill, and when long, a 
hedge-bill. 

Bill in trade, both wholesale and re- 
tJKl, as also among workmen, signifies an 
acc<i#it of merchandizes or goods deli- 
vered to a pei^on, or of work done for 
one. In those bills must be set down the 
sums of money received on account, 
which ought to be deducted from the 
sum total. 

Bill of credit, that which a merchant or 
banker gives to a person whom he can 
trust, impowering him to receive money 
from his correspondents in foreign coun- 
tries. Though bills of credh be differ- 
ent from bills of exchange, yet they en- 
joy the same privileges ; for the money 
paid in consequence of them is recovera- 
ble by law. 

Bill ofenttyy an account of the goods 
entered at the custom-house, bom in- 
wards and outwards. In this bill must be 
expressed, the merchant exporting or im- 
porting ; the quantity of merchandize, 
and the divers species thereof; and whi- 
ther transported, or from whence. 

Bill of exchange, a piece of paper, on 
which is written a short order, given by a 
merchant, &c. for paying to such a per- 
son, or his order, and in some countries to 
the bearer, in a distant place, a sum of 
money equivalent to that which stTbh a 



merchant &c. has received tn hss dweU- 
ing-house. 

Bill of lodimf, an acknowledgunent 
signed by the master of a ship, and given 
,to a merchant, &c. containing an account 
of the goods which the master has receiv- 
ed on bound from that merchant, &c. with 
a promise to deliver them at an intended 

{>lace for a certain salary. Each bill of 
ading must be treble, one for the mer- 
chant who loads the goods, another to be 
sent to the person to whom they are con- 
signed, and the third to remain in the 
hands of the master of the ship. 

Bill of parcela, an account given by 
the seller to the buyer, containing the par- 
ticulars of all the sorts, and prices of 
the goods bought. 

Bill ofsakt is when a person, wanting 
a sum of money, delivers goods as a se- 
curity to the lender, to whom he gives 
this bill, impowering him to sell the 
goods, in case the sum borrowed is not 
repaid, with interest, at the appointed 
time. ' 

Bill ofttore, a licence granted at the 
custom-house to merchants, by which they 
have liberty to carry, custom-free, aU such 
stores and provisions, as they may have 
occasion for during their voyage. 

Bill of mjferance, a licence gpranted 
to a merchknt at the custom-house, suf- 
fering him to trade from one English port 
to another, without paying custom. 

Bill, bank, a private instrument, 
whereby private persons become entitled 
to a part in the bank stock. 

Bill, in law, a security for money, un- 
der the hand, and sometimes the seal, of 
the debtor. It is of two sorts, a single 
bill without a penalty, or a bill with a pe- 
nalty, called a penal bill ; which last is 
all one with what we call a bond or obli- 
gation, only it has not a condition. 

Bill denotes also a declaration, in 
writing, expressing dther some wrong 
the complainant has sulFered by the de- 
fendant, or else a fiiult that the party com- 
filained of has committed against some 
aw or statute of the realm. 

This bill is Sometimes exhibited to jus- 
tices at the general assises, byway or in- 
dictment, or referred to others having^ 
jurisdiction; but' more especially is ad- 
dressed to the lord-chancellor,|for uncon- 
scionable wrongs done. It contains the 
thin£[ or fiict complained of, the damage 
sustained, and a petition or process 
against the defendant for redress ; itnd is 
used both in criminal and civil cases. In 
a criminal case, the words Billa vska 
are indorsed by the grand jury upon a 
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presentment, thereby signifying, that 
they find the same made with probable 
evidence, and on that account worthy 
of further consideration. 

Bill in parliament, a paper containing 
propositions offered to the Houses to be 
passed by them, and then presented to 
the King to pass into a law. To bring a 
bill into the House, if the relief sought 
by it is of a private nature, it is first neces- 
sary to prefer a p^etition ; which must be 
presented by a member, and usually sets 
forth the ^evance desired to be reme- 
died. This petition (when founded on 
facts that may be in their nature disputed) 
is referred to a committee of members 
who examinethe matter alleged, and ac- 
cordingly report it to the House, and 
then (or, otherwise, upon the mere peti- 
tion) leave is given to bring in the bill. 
In public matters, the bill is brought in 
upon motion made to the House, without 
any petition at all. The persons directed 
to bring in the bill present it in a compe- 
tent time to the House, drawn out on pa- 
per, with a multitude of blanks or void 
spaces, where any thing occurs that is 
dubious, or necessary to be settled by the 
Parliament itself, (such, especially, as the 
precise date of times, the nature and 
quantity of penalties, or of any sums of 
money to be raised, ) being, indeed, only 
the skeleton of the bill. In the House of 
Lords, if the bill begins there, it is, (when 
of a private nature) referred to two of the 
judges, who examine and report the state 
of the facts alledged, to see that all neces- 
sary parties consent,and to settle all points 
of technical propriety. This is read a first 
time, and, at a convenient distance, a se- 
cond time ; and, after each reading, the 
Speaker opens to the House the substance 
of the bill, and puts the question, whe- 
ther it shall proceed any farther,? The in- 
troduction of the bill may be originally 
opposed, as the bill itself may, at either 
of the readings ; and if the opposition 
succeeds, the bill must be dropped for 
that session; as it must also, if opposed 
-with success in any of the. subsequent 
stages. After the second reading, it is 
committed ; that is, referred to a commit- 
tee: which is either selected by the House, 
in matters of small importance, or else, 
upon a bill of consequence, the House 
resolves itself into a committee of the 
whole House. A committee of the whole 
House is composed of every member ; 
and, to form it, the Speaker quits the 
chair, (another member being appointed 
chairman,) and m^ sit and debate as a 
private member. In these committees^ 



the bill is debated, clause by clause* 
amendments made, the blanks filled up, 
and sometimes the bill entirely new mo- 
delled. After it has gone through the 
committee, the chairman reports it to the 
House, with such amendments as the com- 
mittee have made ; and then the House 
considers the whole bill again, and the 
question is repeatedly put upon eveiy 
clause and amendment. When the House 
has agreed, or disagreed to the amend- 
ments of the committee, and sometimes 
added new amendments of its own, the 
bill is then ordered to be engrossed, or 
written in a strong gross hand on one or 
more long rolls (or presses) of parch- 
ment sewed together. When this is "fi- 
nished, it is read a third time, and amend- 
ments are sometimes then made to it ; 
and if a new clause be added, it is done 
by tacking a separate piece of parchment 
on the bill, which is called a ryder. The 
Speaker then again opens the contents ; 
and in holding it up in his hands puts the 
question, whether the bill shall pass ? If 
this is agreed to, the title to it is then set- 
tled ; which used to be a general one for. 
all the acts passed in the session, till in- 
the fifth year of Henry VIII. distinct ti* 
ties were introduced for each chapter. 
After this, one of the members is directed 
to carry it to the Lords, and desire their 
concurrence ; who* attended by several 
more, carries it to the bar of the House 
of Peers, and there delivers it to their. 
Speaker, who comes down from the 
woolsack to receive it. It there passes 
through the same forms as in the other 
House (except engrossing, which is al- 
ready done :) and, if rejected, no more ' 
notice is taken, but it passes «u6 ailentiOf 
to prevent unbecoming altercations ; but 
if it is agreed to, the Lords send a mes- 
sage by two masters in chancery, (or 
sometimes two of the judges,) that they 
have agreed to the same, and the bill re- 
mains with th.e Lords, if thejr haye made 
no amendments to it ; but if any amend- 
ments are made, such amendments are 
sent down with the bill, to receive the con- 
currence of the Commons. If the Com* 
mons disagree to the amendments, a con- 
ference usually follows between members 
deputed from each House ; who, for the 
most part, fettle and adjust the difference; 
but itboth Houses remain inflexible, the 
bill is dropped. If the Commons agree 
to the amendments, the bill is sent backto 
the Lords by one of the members, with a 
message to acquaint them therewith. The 
same lorms are observed, mutcitia mutan* 
dis^ when the bill begins in the House of 
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Lords. But when an act of grace, or par- 
don, is passed, it is first signed by his Ma- 
jesty, and then read once only in each of 
the Houses, without any new engrossing 
or amendment. And when both Houses 
have done with any bill, it always is de- 
posiWdin the House of Peers, to wait the 
royal assent ; except in the case of a bill 
of supply, which, after receiving the con- 
currence of the Lords, is sent back to the 
House of Commons. The royal assent 
may be given two ways : 1. In person ; 
vhen the King comes to the House of 
Peers, in his crown and royal robes, and 
■ending for the Commons to the bar, the 
titles of all the bills that have passed both 
Houses are read, and the King's answer is 
declared by the clerk of the parliament 
in Norman French : a badge, it must be 
owned (now the only one remaining) of 
conauest ; and which one could wish to 
see fall into total oblivion ; unless it be 
reserved as a solemn memento, to remind 
us that our liberties are mortal, having 
been once destroyed by a foreign force. 
If the l^ng consents to a public bill, the 
clerk usujdly declares, •« Le roy le veut.** 
•' The King wills it so to be;" if to a pri- 
vate bill, " Soit fait comme il est desire;'* 
•« Be it as it is desired." If the king re- 
fuses his assent, it is in the gentle lan- 
guage of " Le roy s'avisera :" •* The 
King will advise upon it." When a bill of 
supply is passed, it is carried up and pre- 
sented to the King by the Speaker of the 
House of Commons, and the royal assent 
is thus expressed; ** Le roy remercieses 
loyal subjects, accepte leur benevolence, 
et aussi le veut ;" " The King thanks his 
*loyal subjects, accepts their benevolence, 
and wills it so to be." In case of an act 
of grace, which origfinally proceeds from 
the crown, and has the royal assent in the 
first stage of it, the clerk of the parlia. 
ment thus pronounces the gratitude of 
the subject : « Les PrelaU, Seigneurs, et 
Commons, en ce present parliament as- 
semblees, au nom de touts vous autres 
8ubjects,remercient tres humblement vo- 
ire Majeste, et prient a Dieu vous donner 
en sante bone vie et longue;" " The Pre- 
lates, Lords, and Commons, in this pre- 
sent Parliament assembled, in the name of 
all your other subjects, most humbly 
thank your Majesty, and pray to God to 
grant you in health long to live." 

2. By the stat. 33. Hen. III. c. 21, the 
Kingmay give his assent by letters pa- 
tent under his great seal, signed with his 
hand, and notified in his absence to both 
Houses assembled together in the High 
Kouse. And when the bill has received 



the royal assent in either of these vaya^ 
it is then, and not before, a statute or act 
of parliament. This statute or act is plac- 
ed among the records of the kingdom ; 
there needing no formal promulgation to 
give it the force of a law, as was necessa- 
ry by the civil law with regard to the 
emperor's edicts ; because eveyy man in 
Britain is,in judgment of law, party to the 
making of an edict of parliament being 
present thereat by his representatives. 
However, a copy thereof is usually print- 
ed at the King^s press, for the information 
of the whole land. And formerly, before 
the invention of printing, it was used to 
be published by the sheriff of every coun- 
ty : the King's writ being sent to him at 
the end of every session, together with a 
transcript of all the acts made at that ses- 
sion, commanding him, " ut statuta ilia, 
et omnes articulos in eisdem contentos, 
in singulis locis ubi expedire vident, pub- 
lice proclamari, etfirmiterteneri^et ob- 
servari faciat." And the usage was, to 
proclaim them at his county court, and 
there to keep them, that whoever would 
might read or take copiss thereof; which 
custom continued till the reign of Heniy 
VIT. An act of parliament thus made is 
the exercise of the highest authority that 
this kingdom acknowledges upon earth. 
It hath power to bind every subject in the 
land, and the dominions thereunto be- 
longing ; nay, even the King himself, if 
particularly named therein. And it can- 
not be altered, amended, dispensed with, 
suspended, or repealed, but in the same 
forms, and by the same authority of par- 
liament : for it is a maxim in, law, that it 
requires the same streng^ to dissolve as 
to create an obligation. It is true, it was 
formerly held that the King might in ma- 
ny cases dispense with penal statutes ; 
but now, by statute 1 Wil. and M. st. 2, c. 
2, it is declared, that the suspending or 
dispensing with laws by regal authority, 
without consent of parliament, is illegal. 
See Acts. 

BILLARDIERA, in botany, a genus of 
the Pentandria Monogynia class and or- 
der. Petals five, alternating with the 
leaflets of the calyx ; stigma simple ; no 
nectary ; berries superior ; many seeded. 
One species, found at New-Holland. 

BILLET, in heraldry, a bearingin form 
of a long square. They are supposed to 
represent pieces of cloth of gold or silver, 
but Guillim thinks they represent a letter 
sealed up ; and other authors take them 
for bricks. 

BiLLBT vfoodf smalF wood for fuel, cut 
three feet and four inches long, andseye» 
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inches and a half in compass ; the assize 
of which IS to be enquired of by justices. 

BILLBTTING, in military affairs, is 
the quartering of soldiers in the houses 
of a town or village. 

BILLIARDS, an ingenious kind of 
game, played on a rectangular table, with 
little ivory balls, which are driven into 
hazards or holes, according to certain 
rules of the game. The table on which 
the game is played is generally about 
twelve feet long and six feet wide, or ra- 
ther in the exact form of an oblong ; it is 
covered with fine green cloth, and sur- 
rounded with cushions, to prevent th& 
balls rolling off, and to make them re- 
bound. There are six holes, nets, or 
pockets : these are tixed at the four cor- 
ners, and in the middle, opposite to each 
other, to receive the balls, which, when 
put into these holes or pockets, are call- 
ed hazards. The making of a hazard, 
that is, putting the adversary's ball in, at 
the usual game, reckons for two in favour 
of the player. The game is played with 
sticks called maces, or with cues ; the 
first consists of a long straight stick, with 
a head at the end, and are the most pow- 
erful instruments of the two : the cue is 
a thick stick, diminishing gradually to a 
point of about half an inch diameter; this 
instrument is played over the left hand, 
and supported by the fore-finger and 
thumb. It is the only instrument in vogue 
abroad, and is played with amazing ad- 
dress by the Italians and some of the 
Dutch; but in England the mace is the 
prevailing instrument, which the foreign- 
ers hold in contempt, as it requires not 
near so much address to play the game 
with, as when the cue is made use of ; 
but the mace is preferred for its peculiar 
advantage which some ptofessed players 
have artfully introduced, under the name 
of trailing, that is, following the ball with 
the mace to such a convenient distance 
from the other ball as to make it an easy 
hazard. The degrees of trailing are va- 
rious, and undergo different denomina. 
tions amongst the connoisseurs at this 
game; viz. the shove, the sweep, the 
long stroke, the trail, and the dead trail, 
or turn up, all which secure an advan- 
tage to a good player, according to their 
various g^radations : even the butt end of 
the cue becomes very powerful, when it 
is made use of by a good trailer. 

JStUes generally observed at the common or 
ueualgame: — 1. For the lead, the balls 
must be put at one end, and the player 
Hiufit strike them against the farthermost 
cushion, in order to see which will be 
nearest the cushion that is next to tliem. 



S. The nearest to the cushion is to lea^ 
and choose the ball, if he pleases. 3« 
The leader is to place his ball at the- 
nail, and not to pass the middle pocket : 
and if be holes himself in leading, he 
loses the lead. 4. He who follows the 
leadermust stand within the comer of the 
table, and not place his ball beyond the 
nail. 5. He who plays upon the running 
ball loses one. 6. He who touches the 
ball twice, and moves it, loses one. But 
these two rules are seldom or never en- 
forced, especially in England. 7. He 
who does not hit his adversary's ball 
loses one. 8. He who touches both balls 
at the same time makes a foul stroke, in 
which case, if he should hole his adversa- 
ry, nothing is gained by the stroke ; but 
if he should put himself in, he loses two. 
9. He who holes both balls loses two. 
1*0. He who strikes upon his adversary's 
ball and holes himself loses two. 11. He 
who plays <at the ball without striking it 
and holes himself loses three. 12. He 
who strikes both balls over the table loses 
two. 13. He who strikes his ball over the 
table, and does not hit his adversary's ball, 
loses three. 14. He who retains the end 
of his adversary's stiek when playing, or 
endeavours to balk his stroke, loses one, 
15. He who plays another's ball or stroke 
without leave loses one. 16. He who takes 
up his ball, or his adversary's, without 
leave, loses one. 17. He who stops either 
ball when running loses one ; and being 
near the hole loses two. 18. He who 
blows upon the ball when running loses 
one; and if near the hole loses two. 19. 
He who shakes' the table when the ball is 
running loses one. 20. He who strikes 
the table with bis stick, or plays before 
his turn, loses one. 21. He who throws 
the stick upon the table and hits the ball 
loses one. 22. If the ball stand upon the 
edge of the hole, and after being chal- 
lenged it fall in, it is nothing, but must 
be put up where it was before. 23. If 
any person not being one of the players 
Stops a baU, the ball must stand in the 
place where it was stopped. 24. He who 
plays without a foot upon the floor, and 
holes his adversary's ball, gets nothing 
for it, but loses the lead. 25. He who 
leaves the game before it is ended loses 
it. 26. Any person may change his stick 
in play. 27. If any difference arises be- 
tween players, he who marks the game, 
or the majority of the company, must de- 
cide it. 28. Those who do not play must 
stand from the table, and make room for 
the players. 29. If any person lays any 
wager, and does not play, he shall not 
give advice to ikt players upon the game. 
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Jffferent kindt •/ garnet plaj/ed at bii' 
liordr.-^Besides the common winnings 
game, which is twelve up, there are seve- 
ral otlker kinds of gtme, viz. the losing 
runt, the winning and losing, choice of 
balls, bricole, carambole, Russian caram- 
bole, the barhole, the one-hole, the four- 
ginie, and hazards: but on these it is not 
necessary to enlarge. 

BINARY arithmetic, that wherein unity, 
or 1 and 0, are only used. This was the 
invention of Mr. Liebnitz, who shows it 
to be very expeditious in discovering the 
properties of numbers, and in construct- 
ing tables; and Mr. Dangecouit, in the 
** Histoiy of the Ro^al Academy of Scien- 
ces," gives a specimen of it concerning 
arithmetical progressionals s where he 
•hews that, because in binary arithmetic 
only two characters are used, therefore 
the laws of progression may be more ea- 
•il^ discovered by it than by common 
arithmetic. All the characters used in 
binary arithmetic are Oand 1, and the cy- 
pher multiplies eveiy thing by 3, as in the 
common arithmetic by 10. Thus, 1 is 
one; 10, two; 11, three; 100, four, 101 
five; 110, six; 111, seven; 1000, eight; 
1001, nine ; 1010, ten ; which is built on 
the same principles with common arith- 
metic. The author, however, does not 
recommend this method for common use, 
because of the great number of figures 
required to express a number ; and adds, 
that if the common progression were 
from 12 to 13, or fi^m 16 to le^itwould 
be still more expeditious. 

BIND weed. See CoiryoLVT7LU8. 

BINOMIAL, in algebra, a root connst- 

ingof two members, connected by the 

. aign-hor — , Thus « -f 6 and 8— 3 are 

binomials; consisting of the sums and 

differences of these quantities. 

The powers oiuny binomial are found 
by a continual multiplication of it by it- 
aelf. For example the cube or third pow- 
er of a+6, will be found by multiplica- 
tion to be a3-4-3 a»H-3fl**-»-A3 ; and if 
thepowersof a--d are required, they will 
be found thie same as the preceding, only 
the terms in which the exponent of 6 is an 
odd number will be found negative. Thus 
the cube of a — b will be found to be a3 — 
3a'H-3a**— *^ where the second and 
fourth terms are negative, the exponent 
of b being an odd number in these terms. 
In general the terms of any power of a — 6 
are positive and negative by turns. 

It is to be obse rved th at in the first term 
of any power of a-f-6, the quantity a has 
the exponent of the power required, that 
in the following terms the exponents <^ a 



decrease gradually by *the same differen* 
ces, viz, unit, and that in the last terms it 
is never found. The powers of 6 are in 
the contraiy order ; it is never found in 
the first term, but its exponent in the se- 
cond term is unit ; in tne third term its 
exponent is 2 ; and thus its exponent in- 
creases, till in the last term it becomes 
equal to the exponent of tbe-^rower re- 
quired. 

As the exponents of a thus decrease, 
and at the same time those of b increase^ 
the sum of their exponents is always the 
same, and is equal to the exponent of the 
power required. Thus in the sixth power 
of a-H*> W«. fl*-f-6a5 b-^l5 a* b^-^20 a3 b'y 
•^15 a* M-|-6 a 6< 4- 6$, the exponents of 
a decrease in this order 6, 5, 4, 3, 2, 1, 0; 
and those of 6 increase in the contrary or- 
der 0, 1, 2, 3, 4^ 5, 6. And the sum of 
their exponents in any term is always 6. 

In general, therefore, i£a+b is to be 
raised to any power m, the terms without 
their coefficients will be an, ap — «A, ii«— 
«^», a*n — 3^3, am— ^M, a" — JA$, &c. conti- 
nued till the exponent of 6 become equal 

to III. 

The coefficients of the respective terma 

willbel;m;mx -^^i «» X "i-'>^ 

w— 2 m— 1 _ tn^2 ^ W--3 

-g— ; m X —J- X-j- X -J— ; nK 

X-j- X-y X— j-X— J-, ^• 

continued until you have one coefficient 
more than there are units in m. 
It follows therefore by these rules, that 

jwl 

a-|.6m«saff>4-inam ^b+m + 



?x=TX--- 



*3-fmX -o-X 



a»»"»6» + t» X 

m — 1 m — 2 m — 3 
3 ^ "3" ^ 4 X 
am-464 -}-, &c. which is the binomial or 
general theorem for raising a quantity 
consisting of two terms to any power m. 
The same general theorem will also 
serve for the evolution of binomials, be- 
cause to extract any root of a given quan- 
tity is the same thing as to raise that 
quantity to a power, whose exponent is a 
fraction that has its denominator equal to 
the number that expresses what kind of 
root is to be extracted. Thus, to extract 
the square root of a + 6, is to raise a-^b 
to a power whose exponent is ^. Now 
a + ^V being found as above ; suppos- 
ing «n = J, you will find a-\-bi s= a^ -|. J 
Xa- j6+iX — JXfl-l 6* 4-iX 
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-iX— 44i-iA3+,&c.«aj4.^ 



n — 2 



,&c. 



b^ 61 

To investigate this theorem, suppose n 
quantities, a: + a, a: + 6, x -f- c, &c. 
multiplied together; it is manifest that 
the first term of the product will be x", 
and that am — «, a?"— % &c. the other pow- 
ers of or, will all be found in the remain- 
ing terms, with different combinations of 
«, A, c, df &c . 

Let a: -j- 6 . a: -f- c .x-^d . &c. = xn^' 
■fPo gw — » ^ Qj«-~ 3 -+- &c. anda: + a . 
X -+- 6 . ar -f- c . x-^d . &c s j?n+ Axn-» 
+ B am — * 4- &c. thenxn -f- A xn — i-f- 
B am — >-f- & c. and a>|-a:X^-— T+Px"^ 
-hOam— 3+ &c.or, 
xn+Parn— .«4.Qjcfi-.»-f.&c. ^ are the 

-j-oam — «-f aPx»— »4-&c. 5 sameseries; 
therefore, As=P + a, B=:Q -h a P, &c. 
that IS, by introducing one factor, x-^a, 
mto the product, the co-efficient of the se- 
cond term is increased by a, and by intr«. 
ducin^ x+^into the product, that co-effi- 
cient IS increased by 6, &c. therefore the 
whole value of A is a + d -+- c|-f- d -f &c. 
Again, by the introduction of one factor,* 
x-^-Oy the co-efficient of*the third term, Q, 
IS increased by a P, i, e. by a multiplied 
by the precedin g value of A, or by aX 
* T^ c-f-rf-f- &c. and the same may be 
said with respect to the introduction of 
every other fector j therefore, upon the 
whole, 

B = a . H-cHW ^c. 
+ b . c+rf-f &c. 
+ c . J+&C 

In the same manne^ 

C = o.&. c.+< H-&c. 
+ a . c . ^4- &c. 
■f * • c . iH- &c. 
and so on ; that is, A is the sum of the 
quantities a, b, c, &c. B is the sum of the 
products of every two ; C is the sum of the 
products of every three, &c. &c. 

Let a sss b SBC cs=s d ^ &c. then A, 
ora-l^fi + c-f cr+&c. =snai = ab+ 
acB-f 6c-H&c. =a* X the number of 
combinations of a, b, c, d, &c. taken two 

and two, as » .-g""'**? ^^ the same manner 
it appears that C = nX^ ^fl3, &c. 

An dx+g . x-f-6 . g-4 -c . &c. to n factors 
therefore x -f- a 1»» s= x«+n 



•a3 x«— 3 -f- 8cc. 

This proof applies only to those cases 
in wWch n is a whole positive number; 
but the rule extends to those cases in 
which n i s nega tive or fractional. 

Ex. 1. o -I- x^«= a»-f 8fl'Tx+ 2aa<x» 
-f 56 tf$ x3 -t- 70 a4x4 4- 56o3x$ 4- 28 a» 
x«-|-8ax*»-+-x8. 

Ex, 2. nF^«==«l+nx4-n.2:=l?x'- 

■Ex. 3. «» -f- x»> 8 a^ -l-na* «— ax»-J-n. 
"♦ x*+&c. 



n— 1 



^ If either term of the binomial be nega- 
tive, its odd powers will be negative, and 
consequently the signs of the terms, in 
which those odd powers are found, will 
be changed. 

Ex. 4. a— x^* = a« — 8 ai x+ 28 a* x» 
—56 a$ x3 -f 70 a* x3— 56 a3 afl + 28 a» x*" 
—8 a xT«4 -x8. 

£x. 5, o»— x*l« ssa> tt—na**— »x»4- 
n — 1 
n . — g—o* «— * x4— &c. 

If the index of the power to which s 
binomial is to be raised be a whole posi- 
tive number, the series will terminate, be- 
cause the co-efficient n .^^-Hi .^~"? 
3 3 • 

&c. will be come nothing when it is con- 
tinued to »-+-! factors. In all other 
cases the number of terms will be indefi- 
nite. 

When the index is a whole positive 
number, the co-efficients of the terms ta- 
ken backward, from the end of the series, 
are respectively equal to the co-efficients 
of the corresponding terms taken for- 
ward from the beginning. 

Thus, in the first example, where a4-se 
is raised to the 8* power, the co-efficienti 
are, 1, 8, 28, 56, 70, 56, 28, 8, L 

In gene ral, the co-effic ient of the it+lSfc 

. n . n— 1 • n — 2 3.2.1 

term is t 

1.2.3 n— 2.n— l.n * 

The co-efficient of the n* term is^^^Ht? 
1.2.3.... 

• =s ji ; of the n— Ith term, 

71—2.71—1 



». 71 — l.n — 2....3. 71.71 — 1 



1.2,3 



1.2 



,&c. 
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The sum of the co-efficients l-Hi+a. 



2 



+ &c.i92«. 



Forif jrasfl 



1, then aH-a^« 1 



:!+!' 



Since *+al* 
2^a*x«— » + &c. 



jr« + II a «»•■ -h i» . 



And X— a l»i=aa:«— n a x«— •+« 

«» JC«^»— &c 

By iddition, x-ha^ii + r— o\» = 

m I ! - . 



fl — 1 

: 2. OC* 



Or- 



am+n 



n— 1 



2 

«»*«-*-* -I- &c. 

By itt btracti ng one seriesfroni the other, 

*+a«--*^« _ ft— 1 
1 sssnaxn i-f-n.— — 

2^03 x«-3 + &c. 

The trinomial a+^+cmaybe nused 
to any power by considering two terms 
as one factor, and proceeding as before. 

Thus, a+6-fc>=aa»H-« • H-c. a*""! 
j^ . Lzi . A-fr> . fl""^* + &C. and 



2 

the powers of 6-f-c may be determined 
by the binomial theorem. 

BIOGRAPHY, a very entertaining and 
instnictive species of history, containing 
the life of- some remarkable person or 
persons. 

Lord Bacon regrets, that the lives of 
eminent men are not more frequently 
written: for, adds he, though kings, 
princes, and great personages, be few; 
yet there are many other excellent men, 
who deserve better than vague reports 
and barren elogies. 

Biog^phy, or the art of describing 
and writinp^ lives, is a branch or species 
of history, m many respects as useful and 
important as that of history itself; inas- 
much as it represents great men more 
distinctly, unencumbered with associates ; 
and descending into the detail of their 
actions and characters, their virtues and 
failings, we obtain a more particular, and, 
of course, a more interesting acquaint- 
ance with individuals, than general his- 
tory allows A writer of lives may, and 
ought, to descend to minute * circum- 
Btances and familiar incidents. He is ex- 
pected to give the private, as well as the 
"public, life of thpse whose actions he re- 



cords; and it is from private life, from 
familiar, domestic, and apparently trivial 
occurrences, that we often derive the 
most accurate knowledge of the real cha- 
lacter 

The subjects of Biography are not on- 
ly the lives of public or private persons, 
who have been eminent and beneficial to 
the world, but those also of persons no- 
torious for their vice and profligacy, 
which may serve, when justly character- 
ised, as warning^ to others, by exhibit- 
ing the fatal consequences, which, sooner 
or later, generally follow licentious prac- 
tices. As for those who have exposed 
their lives, or devoted their time and 
talents, for the service of their fellow- 
creatures, it is but a debt of gratitude to 
perpetuate their memories, by ntaking 
posterity acquainted with their merits 
and usefulness.' In the lives of public 
persons, their public characters are prin- 
cipally, but not solely, to be regarded; 
the world is interested in the minutest 
actions of great men, and their examples, 
both as public and private characters, 
may be made subservient to the well be- 
ing and prosperity of society. 

It has been a matter of dispute among 
the learned, whether any one ought to 
write his own history. There are in- 
stances, both ancient and mod|em, that 
maybe adduced as precedents for the 
practice : and the reason assigned for it 
18, that no man can be so much the mas- 
ter of the subject as the person himself: 
but, on the other hand, it is a very diffi- 
cult task for any one to write an impartial 
history of his own actions. Plutarch men- 
tions two cases, in which it is allowable 
for a ma^ to commend himself, and to be 
the publisher of his own merits ; which 
are, when the doing of it may be of con- 
siderable advantage either to himself or 
to others. Notwithstanding this high au- 
thority, the former case is unquestion- 
ably liable to great objections, because a 
man is to be the judge in his own cause, 
and therefore very liable to exceed the 
limits of truth, when his own interests 
are concerned, and when he wishes to 
render himself conspicuous for virtue or 
talents. The ancients, however, had a 
peculiar method of diverting the reader's 
attention from themselves, when they 
had occasion to record their own actions, 
and of thus rendering what they said less 
invidious, which was, by speaking of 
themselves in the third person. Among 
the modems a practice has been intro- 
duced, which cannot be too strongly re- 
probated, tliougfa sanctioned by men of 
great talent^ integrity, and real worth} 
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namely, of making the memoira of them- 
sehrea the vehicle of abuse uf theif con- 
temporaries, erery one of whom would, 
no doubt, be able lo give a Very different 
and perhaps plausible reason, for the se- 
veral actions which the biographer has 
undertaken to scrutinize and condemn. 

Dr. Priestley has constructed and pub- 
lished a " Bio^^raphical Chart," of which 
our plate is given as a specimen. This 
chart represents the interval of time be- 
tween the year 1200 before the Chris- 
tian zra, and 1800 after Christ, divided 
by an equal scale into centuries. It c(m- 
tkins about 2000 names of person.s, the 
most distinguished in the annals of fame, 
ttie length of whose lives is represented 
by lines drawn in proportion to their real 
duration, and terminated in such a man- 
ner as to correspond to the dates of their 
births and deaths. These names are dis- 
tinguished into several classes by paral- 
lel lines running the whole length of the 
chart, the contents of each division be- 
ing expressed at the end of it. The 
chronology is noted in the margin, oh 
the upper side, by the year before and 
after Christ, and on the lower by the 
same sera, and also by the succession of 
such kings as were most distinguished 
in the whole period. See Plate Biogra- 
phy, 

For a more full account we refer to 
Dr. Priestley's description, which accom- 
panies the chart ; from which we shall 
make a short extract, that cannot fail to 
entertain the reader. 

" Laborious and tedious as the compi- 
lation of this work has been (vastly more 
so than my 6rst concet^tions represented 
it to me,) a variety dT views were con- 
tinually opening upon me during the ex- 
ecution of it, which made me less atten- 
tfVe to the labour. As these views agree- 
ably amuse the mind, ifind may, in some 
measure, be enjoyed by a person who on- 
ly peruses the chart, without the labour 
m compilation, I shall mention a few of 
tbem in this place. 

"It is a peculiar kind of pleasure we 
receive, from such a view as this chart 
exhibits of a great man, such as Sir Isaac 
Newton, seated, as it were, in the circle 
of bis friends and ilhistrioiis contempo- 
raries. We see at once witli whom he 
was capable of holding conversation, and 
in a manner (from the distinct view cif 
their respective ages) npon wliat terms 
they might converse. And though it be 
melancholy, it is not unpleasiit}^, to ob- 
serve the order in which we here see 
ilbistrious persons go off The stage, and to 
imagine to ourselves the reflections tJiey 
VOL. II. 



might make upon the successive depar- 
ture of their acquaintance Or rivals. 

<* We likewise, see in some measure, 
by the names which precede any person, 
what advantages he enjoyed Iron the la- 
bours and discoveries or others ; and, by 
those which follow him, of what use his 
labours were to his successors. 

** ¥iy the several void spaces between 
such groups of great men, we have n 
clear idea of the ^reat revolutions of all 
kinds of science, from the very origin of 
it { so that the thin and void places in the 
chart are, in fact, no less instructive than 
the most crowded, in giving us an idea 
otHhe great interruptions ol science, and 
the intervals at which it hath flourished. 
The state of all the divi^ns appropriat- 
ed to men of learning )9 for many cen- 
turies before the revival of letter^ in this 
western part of the world, exactly ex- 
pressed by thi9 following line of Virgil : 

Apparent ran naniea ingnrgite vaato. 

But we see no void .spaces in the division 
of statesmen, heroes, and politicians. The 
world hath never wanted competitors for 
empire and power, and least of all in those 
periods in which the sciences and the 
arts have been the most neglected. 

** But the noblest prospect of this na- 
ture iiT suggested by a view of the crouds 
of names, in the divisions appropriated to 
the arts and sciences ih the two last cen- 
turies. Here all the classes of renown, and, 
I may add, of merit, are full; and a hun- 
dred times as many might have been admit- 
ted, of equal attainments in knowledge 
with their predecessors. This prospect 
gives us a kind of security for the con- 
tinual propagation and extension of know- 
ledge ; and that, for the future, no more 
great chasms of men, really eminent for 
knowledge, will ever disfigure that part 
of the chart of their lives which I cannot 
draw, or ever see drawn. What a figure 
must science make, advancing as it now 
does, at the end of as many centuries as 
have elapsed since the Augustan age !" 

BIPED, in zoology, an animal furnish- 
ed with only two legs. Men and bii-ds are 
bipeds. Apes occasionally walk on their 
hind legs, and seem to be of this tribe ; 
but that is not a natural position for them, 
ami they rest upon all their legs, like 
other (|uadrupeds. The jerboas are also 
of the latter description, jumping and 
leaping on their hind legs, but resting on 
their fore legs likewise. 

BlQUADRATlC/>ower, in algebra, the 
fourth power or squared square of a 
number, as 16 is the biquadratic power of 

B b 



Digitized by VjOOQ IC 



BIR 

2; for2x8tt4,»nd4X4i8e^altol6. 

BidVAUBATiG ro9t rf fl numbier^ is the 
square root of ita sqoar^ root : thus the 
b?quadratic root of 81 is 3 ; for the square 
root of 81 is 9, and the square root of 9 
18 3. 

BinvADEATTC eguoiiwh an equation, 
where the unknown cjuantity of one of 
terms has four dimensions. 
. Any biquadratic equutton may be con- 
ceived as generated by the multiplication 
<if four simple equations. Thus, ifx ss a 
x^b, xsssc, xss:d, or a>— fl=-0, x—6— 0, 
x^c— 0, X— J— 0; then willx— -oX 
or — ^Xa? — cXa? — ''-O, beget a bi- 
quadratic equation. Of it may b e formed 
of two quadrati c equati ons, as x^ -f- 6 
x-f c X ar» -f#^ a: -h tf — ; or, lastly, 
it may be produced from the multiplica- 
tion of one cu bic ami one si mple e quation, 
as jc — if X ar3-f-cjc*-f-rfx4-«— 0. For 
an account of the resolution of biquadra- 
tic equations, see EauATioirs. 

UIQUINTILE, an aspect of the planets, 
when they are 144 degrees from each 
otlier. 

BIRCH tree. See Bstvla. 

B 1 R U, i n zoology. See A tes. 

BiKD-ciUchin^, the art of taking birds 
or wild fowl, whether for food, for the 
pleasure of their song, or for their de- 
struction, as pernicious to the husband- 
man, &c. The methods are, by bird-lime, 
nets, decoy a, &c. In the suburbs of Lon- 
don are several weavers and other trades- 
men, who, during the months of October 
and March, get their livelihood by an in- 
genious, and, we may say, a scientific me- 
thod of bird-catching, which is totally un- 
known in other parts of Great Britain. 
The reason of this trade being confined 
to so small a compass arises from there 
being no considerable sale of singing 
birds, except in the metropolis : as the 
apparatus for this purpose is also heavy, 
and at the same time must be carried on 
a man's back, it prevents the bird-catch- 
ers going to more than three or four 
miles distance. 

This method of bird-catching must have 
been long practised, as it is brought to a 
most systematical perfection, and is at- 
tended with a very considerable expense. 
The nets are a most ingenious piece of 
mechanism ; they tfre generally twelve 
yards and a half long, and two yards and 
a half wide; and no one on bare inspec- 
tion would imagine that a bird, who is 
so very quick in uU its motions, could be 
catched by the nets flapping over each 
other, till he becomes an c^e -witness of 
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the pullers seldom fai ling. Th« wild birds 
fly, as the bird-catchers term it, chiefly 
during the month of October, and part 
of September and November, as the flight 
in March is much less considerable than 
that of Michaelmas. It is to be noted, 
also, that the several species of birds of 
flight do not make their appearance pre- 
cisely at the same time durmg the months 
of September, October, and November. 
The pipp^'t, a small species of lark, for 
example, begins to fly about Michaelmas ; 
and then the woodlark, linnet, goldfinch, 
claflinch, greenfinch, and other birds of 
flight, succeed, all of which are not easi- 
ly to be cauglit, or in any numbers at any 
other time, and more particuUrly the pip- 
pet and the woodlark. These birds, dur- 
ing the Michaelmas and March flights, 
are chiefly on the wing from day break to 
noon, though tliere is afterwards a small 
flight from two till night ; but this, how- 
ever, is so inconsiderable, tiiat the bird- 
catchers always take up their nets at noon. 
The bird-catcher generally carries with 
him five or six linnets, of which more are 
caught than any singing bird, two gold- 
finches, two greenfinches, one woodlark* 
one redpoll, yellowhammer, titlark, and 
aberdevine, and perhaps a bullfinch ; 
these are placed at small distances from 
the nets, in little cages. He has besides 
what are called Q^-birds^ which are pla- 
ced within the nets, are raised upon the 
flur, or moveable perch, and gently let 
down at the time the wild bird approach- 
es them. These generally consist of the 
linnet, the goldfinch, and the greenfinch, 
which are secured to the flur by what is 
Called a brace or bandage, a contrivance 
which secures the hirds without doing 
any injury to their plumage. When the 
bird-catcher has laid his nets, he disposes 
of his call birds at proper intervals. It 
must be owned that there is most tnali< 
cious joy in these call-birds, to brin^ the 
wild ones into the same state of captivity; 
which may likewise be observed with 
regard to the decoy ducks. See Dscor. 
Their sight and hearing infinitely excel 
that of the bird-catcher. The instant , 
that the wild birds are perceived, notice is 
given by one to the rest of the cali-birds, 
(as it is by the first hound that hits on the 
scent to the rest of the pack) after which i 
follows the same sort of tumultuous ex- 
tacy and joy. The call-birds, while the 
bird is at a distance, do not singasabird 
does in a chamber ; they invite tiie wild j 
ones by what the binUcatchers call short 
jerks, which, when the birds are good, ' 
may be heai-d at a great distaace. The I 
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ascendency by this cdl or invitation is so 
fpretlt, thit the wild bird is stopped in its 
course of flight; and, if not already ac- 
quainted with the nets» lighu boldly with, 
in 20 yards of perhaps three or four bird^ 
catchers, on a spot which otherwise it 
'wo<iId not ha?e taken the least notice of. 
Kay, it frequently happens, that if half a 
flock only are caught, the remaining half 
will immediately iSterwards light in the 
nets, and share the same fate ; and should 
only one bird escape, that bird will suflf'er 
itself to be pulled at till it is caught ; such 
m fascinating power have the call-birds. 

The nightingale is not a bird of flight; 
in the sense tne bird-catchers use this 
term. Like the robin, wren, and many 
other singing birda^ it only moves from 
hedge to hedge, and does not take the 
periodical flights in October and March. 

The persons who catch these birds 
make use of small trap-nets, without call- 
birds ; and are considered as inferior in 
dignity to other bird-catchers, who will 
not rank with them. The arrival of tlie 
nightin^le is expected by the trappers in 
the neighbourhood of London the first 
week in April : at the beginning, none but 
cocks are taken ; but in a few days the 
hens make their appearance, generally by 
themselves, though sometimes a few males 
come along with them. The latter are 
distinguished from the females, not only 
by their superior sioe, but by a great 
swelline of their Vent, which commences 
on the first arrival of the hens. They are 
caught in a net-trap, the bottom of which 
is surrounded with an iron ring ; the net 
itself is rather larger than a ci3>bage-net. 
When the trappers hear or see them, they 
strew some fresh mould under the place, 
and bnt the trap with a meal-worm from 
the baker^sshop. Ten or a dozen night- 
ingales have been thus caught in a day. 

The common way of taking larks, of 
which so many are used at our tables, is 
in the night, with those nets which are 
called trammels. Hiese are usually made 
of 36 yards in length, and about six yards 
over, with six ribs of packthread, which 
at the ends are put upon two p<4e8 of about 
16 feet long, and made less at each end. 
These are to be drawn over the ground 
by two men, and every five or six steps 
the net is made to touch the ffround, 
otherwise it will pass over the bir£, with- 
out touching them, and they will escape.' 
When they are felt to fly up agunst the 
net, it is clapped down, and then all are 
safe that are under it. The darkest 
nights are properest for this sport ; and 
the net will not only take larlcs, but all 



other birds that roost on the groun^t 
among which are woodcocks, snipes, par- 
tridges, quailSy fieldfares, and several 
others. 

In the depth of winter, people some- 
times take great numbers of^ larks by 
nooses of horse hair. The method is 
this : take 100 or 200 yards of pack- 
thread ; fiuten at every six inches a noose 
made of double horse hair ; at every 20 
yards the line is to be pegged down to the 
ground, and so lefl ready to take them. 
The time to use this is when the ground 
is covered with snow, and the larks are 
to be allured to it by some white oats scat- 
tered all the way among the nooses. 
They must be taken away as soon as 
three or four are hung, otherwise the rest 
will be frighted ; but though the others 
are scared away just where the sports- 
man comes, they will be feeding at the 
other end of the line, and the sport may 
be thus continued for a long time. 

Those caught in the dav are taken in 
clap-nets of 15 yards length, and two and 
a half in breadth, andare enticed within the 
reach by bits of looking-^lass, fixed in a 
piece of wood, and placed \n the middle of 
the nest, which are put in a quick whirling 
motion by a string the larker commands ; 
he also makes use of a decoy lark. These 
nets are used only till the 14th of No- 
vember ; for tlie larks will not dare, or 
frolic in the air, except in fine sunny wea- 
ther ; and, of course, cannot be inveigled 
into the snare. When the weather grows 
gk>omy, the larker changes his engine, 
and makes use of a trammel-net, twenty- 
seven or twenty-eight feet long, and five 
broad ; which is put on two poles, eigh- 
teen feet long, and carried by men under 
each arm, who pass over the fields, and 
quarter the ground as a setting dog: 
when they hear or feel a lark hit tne net, 
they drop it down, and so the birds are 
taken. 

But the most singular species of bird- 
catching is on the Holm of Ness, a vast 
rock severed from the Isle of Ness by 
some unknown convukion,and only about 
sixteen fathoms distance. It is of the same 
stupendous height as the opposite pre- 
cipice, with a raging sea between ; so that 
the intervening chasm is of matchless 
horror. Some aidventurous climber reachr 
es the rock in a boat, gains the height, 
and fastens several stakes on the small 
portion of earth which is to be found on 
the top ; correspondent stakes are placed 
on the edge of the correspondent cliffs ; 
a rope is fixed to the stakes on both sides, 
along which a machine, called a oradlei 
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IB cogfrtved to slide ; ftfid, by the help ef 
a 40[)all parallel cord« fastened in like man- 
net, the adventurer wafts himself over, 
and returns with bis booty. , 

The manner of bird-catching, in the 
Feroe islands, is very strange and hazard- 
ous. Necessity compels mankind to won- 
derful attempts. The cViftk which con- 
tain the objects of theiv search are often 
two hundred fathoms in height, and are 
attempted from above andbeiow. in the 
first case, the fowlers provide themselves 
with a rope eighty or one hundred fathoms 
in length. The fowler fastens one end 
about his waist and between his legs, re- 
commends - iiimself to the protection of 
the Almighty, and is lowered down by 
six others, who place a piece of timber on 
the margin of the rock, to preserve the 
rope from wearing against the sharp edge. 
They have besides a small line fastened 
to the body of the adventurer, by which 
he gives signals that they may lower or 
raise him, or shift him from place to place. 
The last operation is attended with great 
danger, by the loosening of the stones, 
which often fall on his head, and would in- 
fallibly destroy him, wus he nut protected 
by a strong thick cap ; but even that is 
found unequal to save him against the 
weight of the larger fragments of rock. 
The dexterity of the fowlers is amazing ; 
they will place their feet against the 
front of the precipice, and dart themselves 
some fathoms from it^ witli a cool eye 
survey the places where the bird^ neatle» 
and again shoot into their haimts. In 
some places the birds lod^ in deep re- 
cesses : the fowler will ahght there, dis- 
engage himself from the rope, fix it to a 
stone, and at his leisure collect the booty, 
fasten it to his girdle, and resume his 
pendulous seat. At times he will again 
spring from the. rock, and in that attituide, 
with a fowling net placed at the end of a 
staff, catch the old birds which are fl3ring 
to and from their retreats. When lie has 
finished his dreadful employment, he gives 
a signal to his friends aboye, who pull 
him up, and share the hard-earned profit. 
The feathers are preserved for expo^ta* 
tion ; the flesh is partly eaten fresh ; but 
the greater portion dried for winter's pro- 
vision. 

The fowling from below has its share 
of danger. The party goes on the expe- 
dition in a boat ; and when it has attained 
tiie base of the pjcecipice, one of the most 
daring, having fastened a rope about his 
waist, and furnished himself with a long 
pole with an iron hook at one end, eitlier 
c]imbs,«or is thrust up by his companions. 



who place a pole under his breech* to the 
next fooling spot he can reach. HSr t^y 
means of ilie rope, brings up one of the 
boat*s crew ; the rest are drawn up in the 
same manner, and each is furnished witti 
his rope and fowling-staff. They conti- 
nue their progress upwards, in tlie sasae 
manner, till they arrive ut the region of 
birds, and wander about the Isce of 
the cliif in search of tlvem. They thei% 
act in t>*irs ; one fastens himself to tlie 
end of his associate's rope, and in plaees 
where birdshave nestled beneath his foot-. 
ing, he permits himself to be lowered 
down, depending for his security on ^he 
strength of his companion, who bus to' 
haul him up sgain ; but it sometimes hap- 
pens, that the person above is overpower- 
ed by the weight, and both inevitably pe- 
rish. They fling the fowl into the boat» 
wliich attends their motions, and receives 
the booty. They often pass seven or 
eight days in this tremendous employ- 
ment, and lodge in the. crannies which 
they And in the face of the precipice- 
Birds are hkewise cauglU in traps of 
various kinds ; and frequently by nooses 
of hairs. In this way great numbers u^ 
wheat-ears are annually taken on the va- 
rious downs of Knghind, particularly in 
Sussex. Small holes are dug by the 
shepherds in theg^und, in each of which 
is placed a noose. Whenever a cloud ob- 
scures the sun, thesp timid birds seek, for 
shelter under a stone, or creep into any 
holes that present themselves ; and they 
are thus ensnared by the noos^ which 
fasten around their necks. Woodcocks 
and snipes are taken likewise by nooses 
of horsehair placed along their paths, in 
marshes and moist grounds. Wild 
ducks, in all their varieties, are taken in 
vast numbers every winter on our coasts^ 
by means of decoys. See I>bcot. 

Grouse and pulridges are taken by 
means of nets, either at night, when r«st« 
ing on the ground, by observing where 
tliey alight, and, when settled, drawing a 
net over that part of the field ; or, in the 
day, a very steady dog is used to point at 
them. The attention of die birds being- 
thus fixed, two persons, drawing the two 
extremities of a large net, pass it over 
them, and thus secure a whole pack of 
grouse, or covey of partridges, at once. 

Plieasants are sometimes taken by- 
night, by holding flaming sulphiu* under 
the trees on which they are observed to 
perch, the suffocating effluvia of which 
makes them fall senseless. 

BiBD lime. The vegetable principle, to 
which is given the name of bird-limei was 
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first eJRunined by Vaaqoelin, who found 
it possessed of properties ^tiPerent. from 
every otiier. It was found collected on 
the epidermis of a plant brought to £u- 
i-ope by Michaud» and called robinia vis- 
cosa, constituting a viscid substance* 
which made the hngers adhere to the 
young tw^s. From the late an^ysis of 
bird-lime by Bouillon la Grange* it is ob- 
vious that it owes its peculiar properties 
to the presence of an analogous substahce; 
which indeed constitutes the essential 
part of that composition. Hence the rea- 
son of the name of ]^ird-lime to the prin- 
ciple itself. 1. Natural bird-lime (or that 
whicji exudes spontaneously from plants) 
Dossesses the following properties : its co- 
Imir is ^preen ; it has no sensible taste or 
nrneU ; is extremely adhesive ; softens by 
the heat of the fingers^ and sticks to them 
with great obstinacy. When heated, it 
melts, swells up, and burns with a consi- 
derable flame, leaving a bulky charcoal 
behind it. It does not dissolve in water j 
alcohol has but little action mi it, especi- 
ally when cold. By the assistance of 
heat it dissolves a portion of it ; but in 
cooling, allows the greatest part to preci- 
pitate ■ again. When exposed to the air, 
it contimies glutinous^ never becoming 
hard and brittle, like the resins. It com- 
bines readily with oils. Ether is its true 
solvent, dissolving it readily without the 
assistance of heat. The solution is of a 
deep green colour. The alkalies do not 
combine with it ; the effect of the acids 
was not tried. These properties are suf- 
ficient to distinguish bii3-lime from every 
other vegetable principle. 2. Artificial 
bird-lime is prepared from different sub- 
stances in different countries. The ber- 
ries of the misletoe are said to have been 
formerly employed. They were pound- 
ed, boiled in water, and the hot water 
poured off. At present bird-lime is usu- 
ally prepared from the middle bark Qf the 
holly. The process followed in England 
is as follows : the bark is boiled in water 
Btyen or eight hours, till it becomes soft. 
It is then laid in quantities in the earth, 
covered with stones, and left to ferment, 
or rot, for a fortnight or three weeks. 
By this fermentation, it changes to a mu- 
cilaginous consistency. It is then taken 
from the pits, pounded in mortars to a 
paste, and well washed with river water. 
Its colour is greenish, its flavour sour, 
aiMi its consistence gluey, stringy, and te- 
nacious. Its smell is similar to that of 
linseed oil. When spread on a glass plate, 
and exposed to the air and light, it dries, 
becomes brown, loses its viscidity, and 



may be reduced to a powder ; but when 
water is added to it, the glutkiotis pro* 
perty returns. It reddens vegetable blues. 
When gently heated, it me& and swellsg 
and emits an odour like that of animal 
oils, when heated on red hot coals, it 
^ms with a lively flame, and gives out a 
great deal of smoke, leaving a white ash, 
composedt)f carbonate of lime, alumina, 
iron, sulphate, and muriate of potash. 
Weak acids soften bird-lime, and partly 
dissolve it ; strong acids act with more 
violence. Sulphuric acid renders it black » 
and when lime is added to ^he solution^ 
acetic acid and ammonia separate. Nitric 
acid, cold, has little effect ; but when as« 
sisted by heat, it dissolves the bird-lime ; 
and the solution, when evaporated, leaves 
behind it a hard brittle mass. By treat- 
ing this mass with nitric acid, anew solu- 
tion may* be obtained, which by evapora- 
tion, yields malic and oxalic acids, and a 
yellow matter which possesses several of 
the propjcrties of wax. Cold muriatic 
acid dqes not act on bird-lime ; hot mu-» 
riatic acid renders it black. Bird-lime, 
when treated with oxymuriatic a^id,* be- 
comes white, and is divided into hard, 
compact masses, having unaltered bird- 
lime in their centre. This white sub- 
stance may be pulverized ; it is insoluble 
in water ; does not melt when heated ; 
and when treated with nitric acid^it nei- 
ther becomes yellow, nor does it yield re- 
sin. Acetic acid softens bird-lime, and 
dissolves a certain portion of it. The li- 
quid acquires a yellow colour. Its taste 
is insipid. When carbonate of potash is 
dropped into this solution, no precipitate 
falls. By evaporation it yields a resinous- 
like substance. Some of the metallic ox- 
ides are reduced when heated with bird- 
lime. Litharge combines with it, and 
forms a kind of plaster. Alcohol, of the 
specific ^vity 0.SX7, dissolves bird-lime 
at a boiling heat. On cooling, it lets fall 
a yeUow matter, similar to wax. The fil. 
tered liquid is bitter, nauseous, and acid. 
Water precipitates a substance similar to 
resin. Sulphuric ether dissolves bird-lime 
readily and in ^at abundance. The aor 
lution is greenish. When mixed with wa- 
ter, an oily substance separates, which 
has some resemblance to Unseed oil. 
When evaporated, a greasy substance is 
obtained, having a yellow colour, and the 
softness of wax. 

BtBss' netia, in cookery, the nest of a 
small Indian swallow, very delicately 
tasted, and fequently mixed among 
soups. On the sea coasts of China, at cer- 
tain seasons of the year, there are seen 
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t«st numbers of these birds ; they Teave 
the inland countiy at their breeding time, 
and come to build in the rocks, and 
fashion their nests out of a msttter 
which they find on the shore, wMhed 
thither by the waves. The nature of this 
substance is scarcdy yet asceruined. Ac- 
cording to Kempfer, it is roolluscx, or 
sea-worms ; acconUng to M. le Poivre, 
fish-spawn ; according to Dalrymple, sea- 
weecis: and according to Linnaeus, it is 
the animal substance frequently found on 
the beach, which fishermen caU blubbers* 
or jellies. The nests are of a hemisphe- 
ric figure, and of the size of a goose's 
egg, and in substance much resemble the 
icbthyocolb, or isinglass. The Chinese 
gather these nests, and sell them to aH 

earts of the world: they dissolve in 
roths, &c. and make akind of jdly, of a 
very delicious flavour. These nests are 
found in great abundance in the island of 
Sumatra, particularly about Ctoe, near 
the south end of the island. Four miles 
up the river of that name is a large 
cave, where the birds build in vast num- 
bers. The nests are distinguished into 
white and black ; of which the first are by 
fitr more scarce and valuable, being (bund 
in the proportion of one only to twenty- 
five. The white sort sells in China at the 
rate of 1000 to 1500 Spanish dollars the 

gecul ; the black is usually disposed of at 
latavia for about tweniy dollars the same 
weight, where it is chiefly convened into 

flue, of which it makes a very superior 
ind. The differerice between the two 
has by some been supposed to be owing 
to the mixture of the feathers of the birds 
with the viscous substance of which the 
nests are formed : and this they deduce 
from the experiment of steeping the 
black nests for a short time in hot water, 
when they are said to become in a great 
degree white. When the natives pre- 
pare to take the nests, they enter the 
caves with torches, and forming ladders, 
according to the usual mode, of a single 
bamboo notched, they ascend and pull 
down the nests, which adhere in numbers 
together, from the side and top of the 
rocks. They say, that the morerreauent- 
ly and regularly the cave is stripped, the 
greater proportion of white nests thev 
are sure to find, and that on this expen- 
rience they often make a practice of beat- 
ing down and destroying the old nests in 
larger quantities than they trouble them- 
selves to carry away, in order that they 
may find white nests the next season in 
their room. The birds, during the btuld- 
in time, are seen in large flocks on the 
beach, collecting in their bills the foam 



which is thrown up by the surf, of which 
there isfittle doubt but they construct 
their nests, after it has undergone per- 
hsps a preparadon, from a commixture 
with their saliva, or other secretion, with 
which nature has provided them for that 
purpose. 

BiBDs, nnging, are, the mocking-bird, 
nightingale, blackbird, sUrling, thrush, 
linnet, Urk,tfaro6tle,canary-bird,bultfinch, 
goldfinch, &c. See some very curious 
experiments and observations on the sing- 
ing of birds. Phil. Trans, vol. Ixiii. part 
ii. No. 31. Their first sound is called 
chirp, which is a single sound repeated 
at short intervals; the next call, which is 
a repetition of one and the same note ; 
and the third sound is called recording, 
which a young bird continues to do for 
ten or eleven months, till he is able to 
execute every part of his song ; and when 
he is perfect in his lesson, ne is said to 
sing his song round. Their notes are no 
more innate than lang^iag^ in man ; they 
all sing in the same key. The honoura- 
ble author Oaines Harrington has attempt- 
ed to reduce their comparative merits to 
a scale ; and to explain how they first 
came to have particular notes. 

BiBDs, in heraldry, accordii^ to their 
several kinds, represent either the con- 
templative or active life. They are the 
Emblems of liberty, expedition, readiness, 
swiftness, and fear. They are more hon- 
ourable bearings than fishes, because 
they participate more of air and fire, the 
two noblest and highest elements, than of 
earth and water. Birds must be borne in 
coat-armour, as is best fitting the proprie- 
ty of their natural actions of going, sit- 
ting, standing, flying, &c. Birds that are 
either whole footed, or have their feet 
divided, and yet have no talons, are said 
to be membered ; but the cock, and all 
birds of prey, with' sharp and hooked 
beaks and talons, for encounter or de- 
fence, are termed armed. In the blazon- 
ing of birds, if their wings be not display- 
ed, they are said to be borne close ; as, 
he beareth an eagle, &c. close* 

BIRTH. See MiDwiFsmt. 

BiBTH, or BinTHiiro, in the sea lan- 
guage, a convenient place to moor a ship 
m; idso a due distance observed by 
ships lying at anchor, or under sail ; and 
a proper place aboard for a mess to put 
their chests, &c. is called the birth of that 
mess. 

BISCUIT, «ea, is a sort of bread much 
dried, to make it keep for the service of 
the sea. It was formerly baked twice, or 
oftener, and prepare^ six months before 
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tlie erab&rkation. It will keep good a 
whoTe year. 

The process of biscuit-baking for the 
British navy is as follows^ and it is equal- 
ly simple and ingenious. The meal, and 
every other article, being supplied with 
much certainty and simplicity, large 
lumps of dough, consisting merely oC 
flour and water, are mixed up together ; 
and as the quantity is so immense as to 
{preclude, by any common process, a pos- 
«ibility of kneading it, a man manages, or, 
as it is termed, rides a machine, which is 
called a horse. This machine is a long 
roller, apparently about four or five 
inches in diameter, and about seven or 
eight feet in length. It has a play to a 
certain extension, b^ means of a staple in 
the wall, to which is inserted a kind of 
eye, making its action like the machine 
by which they cut chaff for horses. The 
lump of dou^h being placed exactly in 
the centre ot a raised platform, the man 
aits upon the end of the machine, and 
literally rides up and down throughout 
its whole circular direction, till the dough 
is equally indented ; and this is repeated, 
till It is sufficiently kneaded; at which 
times, by the different positions of the 
lines, large or small circles are desqribed, 
according as they are near to or distant 
from the wall. 

The dough in this state* is handed over 
to a second woriunan, who slices it with a 
prodigious knife ; and it is then in a pro- 
per state for the use of those bakers who 
attend the oven* These are five in num- 
ber ; and their different departments are 
as well calculated for expedition and cor- 
rectness, as the making of pins, or other 
mechanical employments. On each side 
of a large table, where the dough is laid, 
stands a workman ; at a small table neatr 
the oven stands another ; a fourth stands 
by the side of the oven to receive the 
bread ; and a fifth to supply the peel. By 
this arrangement the oven is as regularly 
filled, and the whole exercise performed 
in as exact time, as a military evolution. 
The man on the further side of the large 
table moulds the dough, having previous- 
ly formed it into small pieces, till it has 
the appearance of muinns, although ra- 
ther thinner, and which he does two to- 
gether, with each hand ; and as fast as he 
accomplishes this task, he delivers his 
work' over to the man on the other side 
of the table, who stamps them with a 
docker on both sides with a mark. As he 
rids himself of this work, he throws the 
biscuits on the smaller table next the 
oven, where stands the third workman, 
u'hose business is merely to separate the 



different pieces into two, and place them 
immediately under the hand of him who 
S^upplies the oven, whose work of throw- 
ing, or rather chucking, the bread upon 
the peel must be so exact, that if he look- 
ed round for a single moment, it is im- 
possible he should perform it correctly. 
The fifth receives the biscuit on the peel, 
and arranges it in the oven ; in ' which 
duty he is so very expert, that, though 
the different pieces are thrown at the 
rate of seventy in a minute, the peel is 
always disengaged in time to receive 
them separately. 

As the oven stands open during the 
wlK)le time of filling it, the biscuits first 
thrown in would be first baked, were 
there not some counteraction to such aa 
ijaconvenience. The remedy lies in the 
ingenuity of the man who forms tlie pieces 
of dough, and who, by imperceptible de- 
grees, proportiouably diminishes tlieir 
size, till the loss of that time which is 
taken up durini^ the fillings of the oven 
has no more effect to the disadvantage of 
one of the biscuits than to another. 

So much critical exactness and neat ac- 
tivity decur in the exercise of this labour, 
that it is difficult to decide, whether the 
palm of excellence is due to the motilder, 
the marker, the splitter, the chucker, or 
the depositor; all of them, like the 
wheels of a machine, seeming to be actu- 
ated by the same principle. The busi- 
nessis, to deposit in the oven seventy bis- 
cuits in a minute ; and this is accomplish- 
ed with the regularity of a clock ; the 
clack of the peel, during its motion in the 
oven, operating like the penduluna. 

The biscuits thus baked are kept in 
repositories, which receive warmth from 
being pkced in drying lofts over the 
ovens, till they are sufficiently dry to be 
packed into bags, without danger of get- 
ting mouldy ; and when in such a state, 
they are then packed into bags of a hun- 
dred weight each, and removed into store- 
houses for immediate use. 

The number of bake-houses belonging 
to the victualling-office at Plymouth are 
two, each of which contains four ovens, 
which are heated twenty times a day, and 
in the course of that time bake a suffici- 
ent quantity of bread for 16,000 men. 

The granaries are large, and well con- 
structed ; when the wheat is ground, the 
flour is conveyed into the upper stories 
of the bake-houses, whence it descends, 
through a trunk in each, immediately in- 
to the hands of tlie workman. 

The bake-house belonging to the vic- 
tualling-office at Deptfonl consists of 
two divisions, and has twelve ovens, each 
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of which bakes twenty sho<^ daily (Sun- 
days excepted;) the quantity of flour 
used for each shoot is two bushels, or 11^ 
|)ound8, whicli baked produce 102 pounds 
of biscuit. I'en pounds are regularly al- 
lowed on each shoot for shrinkage, &c. 
The allowance of biscuit in the navy is 
one pound for each roan per day, so that 
one of the ovens at Deptford furnishes 
bread daily for 2,040 men. 

BlSCUTELLA, in botany, a genus of 
the Tetruilynamia Siliculosa class and or- 
der. Natural order of Siliquosae Cruci- 
formes. Essential character : siUcle com- 
pressed, flat, rotimled above and below, 
two-lobed ; calyx, leaflets ^bbou^ at the' 
base. There are six species ; of which 
B. auriculata, in a wild state, rises about a 
loot in height, but, in a garden, grows 
nearly twD feet high, dividing into sevenil 
branches; the flowers are produced at the 
«nd of the branches, in loose panieles, 
and are of a pale yellow colour; the nec- 
' tareous gland is ver^ lavge, and, conse- 
•quently, the calyx is bagged out very 
much at bottom. Native of the south of 
France and Italy. 

BISERRULA, in botany, a geffus of 
the DiadelphiaDecandriactassand order. 
Natural order Papilionaceae, or Legoroino- 
««. Essentia! character : legume two-cell- 
ed, flat; partition contrary. There is 
but one species ; vit. B. pelecinus, bas- 
tard hatchet vetch, an annual plant, which 
grows naturally in Italy, Sicily, Spain, 
and the South of France. 

BISHOP, a prelkte, o^ person conse- 
crated for the spiritual government of a 
.diocese. 

Whether the distinction of bishops fVom 
mere priests or presbyters was settled in 
tiie apostolical age, or introduced since, 
is much controverted. It is certain, that 
in the New Testament the names of bi- 
«hops and priests are used indiscriminate- 
ly; but tradition, the fathers, and the 
apostolical constitutions, make a distinc- 
tion. From this last consideration bishops 
ai*e conceived as the highest ecclesiasttcal 
dignities, die chief officers in the hierar- 
ehy, or economy of church-govcrnment, 
as the fathers and pastora of (he faithful, 
the successors of the apostles, and, as 
such, the superiors of the church of 
Christ. 

Upon the vacancy of a bishop's see in 
England, the king grants his conge d'elire 
to the dean and chapter, to elect the per- 
son, whom, by his letters missive, lie huth 
appointed ; and if they do not make the 
election in twenty days, they are to incur 
a premu nire. Th€ dean and chapter hav- 
iiig made iheir election accoidiingly, the 



archbishop, by the king's direction, con- 
firms the bisiiop, and afterwards conse* 
crates him by imposition of hands, accord- 
ing to the form laid down in the Common 
Prayer Book. Hence we see that a bi- 
shop dittent from an archbishop in this, 
that an archbishop with bishops conse- 
crates a bishop, as a bishop with priests 
consecrates a priest; other distinctions 
are, that an archbishop visits a province, 
as a bishop a diocese ; that an archbishop 
convocates a provincial synod, as a bishop 
a diocesan one ; and that the archbishop 
has canonical authority over all the bi- 
sliops of his province, as a bishop has 
over the priests of his diocese. 

The jurisdiction of a bishop of the 
church of England consists in collating* 
benefices, granting institutions, command- 
ing inductions, taking care of the profits 
of vacant benefices for the use of the 
successors, consecrating churches and 
Chapels, ordaining priests and deacons, 
confirming after baptism, granting ad- 
ministrations, and taking probates of wills; 
these parts of his function depend upon 
the ecclesiastical law. By the common 
law, he is to certily to the judges concern- 
ing legitimate and iUe^timate births and 
marriages ; and to his jurisdiction, by the 
statute law, belongs tht licensing of phy- 
sicians, surgeons, and school masters, 
ahd the uniting of small parishes, which 
lat privilege is now pecuKar to the Bi- 
shop of Norwich. 

All bishops of England are peers of 
the realm, except the Bishop of Man, and 
as SQcb sit and vote in the House of 
Lords; they are barons in a three-fold 
manner, w. feudal, in regard to the tem- 
poralities annexed to their bishoprics ; 
by writ, as being summoned by writ to 
parliament; and lastly, by patent and 
creation ; accordingly, they have the pre- 
cedence of aR other barons, vote as ba- 
rons and bishops, and claim all tlie privi- 
leges enjoyed by the temporal 1< rds, ex- 
cepting that they cannot be tried by their 
peers, because, in cases of blood, they 
themselves cannot pass upon the trial, for 
they are prohibited by the canons of thtt 
chtrrch to he judges of life and death. 

Bishop's court, an ecclesiastical court, 
held in the cathedral of each diocese, the 
judge' whereof is the bishop's chancellor, 
who Judges by the civil and canon law ; 
and if the diocese be large, he has his 
commissaries in remote parts, who hold 
what tliey call consistory courts for mat- 
ters limited to them by their commission. 

BISHOPRIC, the district over which a 
bishop's jurisdiction extends, otherwise 
called a diocese. 
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In EngplAnd there are twenty-four bi- 
shoprics, and two archbishoprics; in Scot- 
land none at all i in Irebind eighteen 
Wskoprics and four archbishoprics ; and 
in Popish countries they are still more 
numerous. 

BISMUTH, one of the brittle and easi- 
ly fused metaJs. The ores of this metal 
are very few in number, and occur chief- 
ly in Germany. This, in some measure, 
accounts for the ignorance of the Greeks 
and Arabians, neither of whom appear to 
have been acquainted with bismuth. The 
German miners, however, seem to have 
distinguished it at a pretty early period, 
and to have given it the name of bismuth ; 
for Agricola describes it under that name 
as well known in Germany, and considers 
it as a peculiar metal. The miners gave 
it also the name of tectum argenti ; and 
appear to have considered it as silver be- 
ginning to form, and not yet completed. 
Mr. Pott collected, in his dissertations on 
bismuth, everything respecting it con- 
tained in the writings of tne alchymists. 
Beccher seems to have been the first 
chemist who pointed out some of its most 
remarkable properties. Bismuth is of a 
reddish white colour, and almost destitute 
both of taste and smell. It is composed of 
broad brilliant plates, adhering to each 
other. The, figure of its particles, accord- 
ing to Hauy, is an octahedron, or two four- 
sided pyramids, appUed base to base. Its 
specific gravity i»9.82. When hammered 
cautiousfy, its density, as Muschenbroeck 
ascertained, is conaderably increased. It 
is not therefore very brittle : it breaks, 
Iwywever, when struck smartly by a ham- 
mer, and consequently is not malleable. 
Neitiier can it be drawn out into wire. 
Its tenacity, from the trials of Muschen- 
broeck, appears to be such, that a rod 
one ei^teenth of an inch in diameter is 
capable of sustaining a weight of nearly 
29^. When heated to the temperature 
of 476^ it melts ; and if the heat be much 
increased it evaporates, and may be Sa- 
tined over in close vessels. When allow- 
ed to eool slowly, and when the liquid 
metal is withdrawn as soon as the sur&ce 
congeals, it crystallizes in parallelopipeds^ 
which cross each other «t right ai^es. 
When kept meked at a moderate heat, it 
becomes covered with an oxide of a 
greenirii g^ey or brown colour. In a more 
violent heat it is v<^atile, and may be su- 
blimed in close vessels; but with the 
access of air, it emits a blue flame, and 
its oxide e:diales in a yellowish smoke, 
condensible by cold homes. This osdde 
is very iiisible ; and is convertible by 
heat into a yeUow titasp^rent glass. Sul- 
: VOL. n. 



phuric acid acts on bismuth, and sulphu»« 
ous acid is disengaged. A part of the bis- 
muth is dissolved, and the remainder is 
changed into an insoluble oxide. Nitric 
acid dissolves bismuth with great rapidi- 
ty. To one part and a half of nitric acid, 
at distant intervals, add one of bismuth, 
broken into small pieces. The solution 
is crystallizable. It is decomposed when 
added to water ; and a white substance is 
precipitated, called magistery of bismuth, 
or peaxl-white. This pigment is defect- 
tive, inasmuch as it is liable to be chang- 
ed by sulphuretted hydrogen, and by the 
vapours of putrifying substances in ge« 
neral. Munatic acid 2u;ts on bismuth. 
The compound, when deprived of water 
by evaporation, is capable of being su- 
blimed, and affords a soft salt» whi<m de- 
liquesces into what has been improperly 
called butter of bismuth. Bismuth is ca- 
pable of forming the basis of a sympathe- 
tic ink. The acid employed for this pur« 
pose must be one that does not act on 
paper, such as the acetic. Characters 
written with this solution become visible 
when exposed to sulphuretted hydrogen. 

BISSECTION, in geometry, the divi- 
non of a lin^ angle, &c. into two equal 
parts. 

BISSEXTILE, or itap^year, a year con- 
sisting of 366 days, and happening every 
fourth year, by the addition of a day in 
the month of February, when that year 
consists of 29 days. And this is done, to 
recover the 6 hours which the sun takes 
up nearly in his course more than the 
365 days commonly allowed for it ia 
other years. 

The day thus added was by Julius Cae- 
sar appointed to be the day before the 
24th cSf Febrnary, which among the Ro- 
mans was the 6Ui of the calends, and 
which on this occasion was reckoned 
twice ; whence it was called the bissex- 
tile. By the statute Ih anno biMaeiLtile, 
91 Hen. BI. to prevent misunderstand- 
ings, the intemdary day and thift next be- 
fore it are to be accounted as one day. 

To find what year <^ the period any 
given vear iS, divide the given year hyi, 
wen if remains it. is leap .year t but if 
any thing remain, the given year is so m|u 
ny after leap.year. But the astronomers 
concerned in reforming the calendar in 
1582, by order of Pope Gregory XIIL 
observing that in fbur years the bisiextile 
added 44 minutes more than the sun 
spent in returranjg to the same point of 
the ecliptic ; and computin|[,that in 133 
years these supernumerary minutes would 
form a dav ; to prevent any changes be- 
ing thus juuensibly introduced into the 

C c 
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seasons, directed, that in the course oif 
400 years there should be three seztiles 
retrenched ; so that every centesimal 
year, which is leap year according^ to the 
Julian account, is a common year in the 
Cxregorian account, unless the number of 
centuries can be cUvided by 4 without a 
remainder.- So 1600 and 2000 are bissex- 
tile ; but 1700, 1800, and 1900 are com* 
mon years. 

The Gregorian computation has been 
received in most foreign countries ever 
since tlie reformation of the calendar in 
1582, excepting some northern countries, 
as Russia, &c. And by act of parliament, 
passed in 1751, it commencea in all the 
daminions under the crown of Great 
Britain in the year following ; it being or- 
dered by that act, that the natural day 
next following the 3nd of September 
sliould be accounted the 14th ; omitting 
the inteiTOediate 11 days of the common 
calendar. .*The supernumerary day in leap 
yeai\4 beings added at the end of the month 
February-, and called the 29th of that 
montli. • 

BCSTOyUYjin surgery, an instrument 
for making iiTcisions, cf which there are 
different kilMtt, some bomgpf the form of 
a lancet, otHers straight and fixed in the 
handle like a knife, and others crooked 
with the sharp edge on the inside. 

BI&TEB, or Bistxi, among pamters, 
denotes glossy soot, pulverised and nude 
into a kind of cakes with gum-water. 

BIT, or BiTTs, in ship-building, the 
name of two great timbers usually placed 
abaft the manger in the ship's loo( 
through which the' cros^^iecegoes ; the 
use of it is to belay the cable thereto 
while the ship is At anchor. 

BITCH, the female of the dog kind. 
See Caitis. 

BITTER, a sea term, ngnifying any 
turn of the cable about the bits, so as that 
the cable may be let out by little and lit- 
tie. And when a ship is stopped by aca^ 
hie, she ift said to be brought up by a bit- 
ter. Also that end of the cable which is 
wound about the bits is criled the bitter 
endof the cables. 

BiTTKX principle. The bitter taste of 
certain Tegetabfes appears to be owing to 
the presence of a peculiar Mibstance, dif- 
fering from every other in its chemical 
properties. It may be extracted from the 
wood of quassia, the root of gentian, tibe 
leaves or the hop, and several other 
plants, by infusing them for some time in 
cold water. The characters of this sub- 
stance, originally described by Wether, 
have been attentively examined by Dr. 
Thompson, who enumentet them as fol- 



lows. 1. When water thus impregtiated 
is evaporated to dryness by a very gentle 
heat, it leaves a brownish yellow sub. 
stance, which retains a certain degree of 
transparency. For some time it con- 
tinues ductile, but at last becomes brittle. 
Its taste is intensely bitter. 2. When 
heated it softens, swells, and blackens ; 
then bums away wiUiout flaming much, 
and leaves a small quantity of ashes. 3. 
It is very soluble in water and in alcohol. 
4. It does not affect blue vegetable co> 
lours. 5. It is not precipitated by the 
watery solution of lime, barjrtes, or stron- 
tites ; nor is it changed by alkalies. 6. 
Tincture of galls, infusion of nut-galls, 
and gallic acid, produce no effect. 7. Of 
the metallic salts, nitrate of silver and 
acetate of lead are the only ones tiiat 
throw it down. The precipitate by ace- 
tate of lead is very abundant ; and tliat 
salt, therefore, affords the best test for 
discovering the bitter principle, when no 
other substances are present, by which 
also it is decomposed. From recent ex- 
periments of Mr. Hatchett, it appears that 
the bitter principle is formed, alon|^ with 
tan, hy the action of nitric acid on mdigo. 

Bitter salt, native, in mineralogy, is of 
a greenish white, or smoke-grey colour. 
It occurs sometimes in earthy, sometimes 
in mass, and often in capillary crystals. 
When earthy it is withoutlustre, but when 
crystallised its lustre is between silky and 
litreoua. It consists of sulphate of mag- 
nena, more or less mixed with iron and 
alumina, and probably some sulphate of 
ahunina. It is found on tiie surface of 
deoompMHig argillaceous schistua^ and 
sometimes of limestone. 

BITTERN. See AansA. 

BiTTXvr, in salt-works, the brine re- 
maining after the salt is concreted : this 
they ladle off, that the salt may be taken 
out of the pall, and afterwards put in 
again ; when being' farther boiled it yields 
more salt. 

BITTERSPATH, in mineralogy, is 
greyish, or greenish white, pasang into 
asparagus gpreen. It occurs : 1. dissemi- 
nated or ersrstalHzed in rhomboids, or per- 
fect or truncated at the solid angles ; 2. 
short, somewhat* oblique, tetnhedral 
prisma, often bevelled at the edges ; 3. 
compressed hexaedrons. It ia ctnnposed 
of 

Carbonate of lime .... 52 

— — magneaa . . 45 

Oxide of iron and manganese 3 

100 
BITVHENr ill chemistry. The term 

Digitized by VjOOQ IC 



BIT 



toLA 



titinnmi has often been ap7>Iied by che- 
mists to all the inflammable substances 
tliat occur in the earth ; but this use of 
the word is now so far limited, that sul- 
phur and millite are most commonly ex- 
cluded. It would be proper to exclude 
amber likewise, and to apply the terra to 
those fossil bodies only which have a cer- 
tain resemblance to oily and resinous 
substances. Bituminous substances may 
be subdivided into two classes, namely, 
bituminous oils, and bitumens, properly 
so called. The, firat set possesses nearly 
the properties oi" volatile oils, and ought, 
in strict propriety, to be classed with 
these bodies; but as tlie chemical pro- 
perties of bitumens have not yet been in- 
vestigated with much precision, it is 
deemed rather premature to separate 
them from each other. The second set 
possess properties peculiar to themselves. 
Only two species of bituminous oils have 
been hitherto examined by chemists. 
Others indeed have been mentioned j but 
their existence lias not been sufficiently 
authenticated. I'hese two species are 
called petroleum, and maltha, or sea- 
wax ; the first is liquid, the second solid. 
See Pjstboleum and Maltha. 

The true "bituminous substances may 
be distinguished by the following proper- 
ties; — ^They are eitlier solid, or of the 
consistence of tar : their colour is usually 
bro^m or black : they have a peculiar 
smell, or at least acquire it when rubbed ; 
tliis smell is known by the name of the 
bituminous odour ; tliey become electric 
by friction, though not insulated; they 
znelt when heated, and bum with a strong 
smell, a bright flame, and much smoke : 
they are insoluble in water and alcohol, 
but dissolve most commonly in ether, 
and in the fixed and volatile oils ; they do 
not dissolve in alkaline leys, nor form 
soap ; j^cids have little action on them ; 
the sulphuric scarcely any ; the niti-ic, by 
long and repeated digestion, dissolves 
them, and converts them into a yellow 
substance, soluble-both in water and alco- 
hol, and similar to the product formed by 
the action of nitrous acid on resins. The 
bitumens at present known may be re- 
duced to three ; namely, asphaltum, mi- 
neral tar, and mineral caoutchouc. Bitu- 
men has been found also united to a re- 
sinous compound, in a curious substance 
first accurately examined by Mr. Hatch- 
ett, to which he has given the name of 
retinasphaltum. United to charcoal in 
various proportions, it constitutes the nu- 
merous varieties of pit-coal, so much em- 
ployed in this country as fuel. The as- 
ph^tum fouad in Albama is supposed to 



have constituted the chief inmdient of 
the Greek fire. Asphaltun^ imeldom ab- 
solutely pure ; for when alcohol is digest- 
ed on it, the colour of the liquid becomes 
yellow, and by gentle evaporation a poi^ 
tion of petroleum ia separated. Mineral 
tar seems to be nothing else than asphaU 
turn containing a still greater proportion 
of petroleum. When aleohol is digested 
on it, a considerable quantity of that oil 
is taken up ; but there remains a black 
fluid substance like melted pitch, not 
acted upon by alcohol, and which there- 
fore appearfr to possess the properties of 
asphaitiun, with the exception of not be- 
inpf solid. By exposure to the adr, it la 
•aid g^radually to assume the state of asr 
phaltum. 

BIVALVES, one of the three general 
classes in Conchology, comprehending all 
those, the shells of which are composed 
of two pieces joined together by & mnge. 

The Linnaean genera of bivalve shells 
are the fc^owiug fourteen : 



Anomia 


MytiHus 


Area 


Ostrea 


Cardium 


Pinna 


Chama 


Solen 


Donax 


Spondylos 


Mactra 


Tellina 


Mya 


Venus. 



BIX A, in botany, a genus of Polyandria 
Monogynia class and- order. Natural or- 
der of Columnifer«e : Tiliacae, Jussieu, 
Essent^ character : corolla ten petalled ^ 
calyx five-toothed; capsul« hispid, bi- 
valve. B. senellana is a shrub with an up- 
right stem, eight or ten feet high, send- 
ing out many branches at the top, form- 
ing a regular head ; these are garnished 
with heart-shaped leaves, ending in a 
point ; the flowers are produced in loose 
panicles, at the end of the branches, of a 
pale peach colour, having large petals. 
There is but one species, which is a na- 
tive both of the East and West Indies. . 

BLACK, something opftke and porous, 
that imbibes the greatest part of the light 
that fells on it, reflects little or none, and 
therefore exhibits no colour. Bodies of 
a black colour are found more inflamma- 
ble, because the rays of light falling on 
tkemare not reflected outwards, but en- 
ter the body, and are often reflected and 
refracted within it, till they are stifled 
and lost. They are also found lighter, 
caieris paribus, than white bodies, being 
more porous. It may be added, that 
clothes dyed of this colour wear out fast- 
er than those of any other, because their 
substaace is more penetrated and cor- 
roded by the vitriol necessary to strike 
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•^ekdye, than odier bodies are by Uie 
galls and fluin which suffice for them. 
The inflammability of black bodies, and 
their disposition to acquire heat, beyond 
those of other colours, are easily evinced. 
Some appeal to the experiment of a 
white and black giove worn in the same 
sun ; the consequence will be, a very 
sennbly gp^ater degree of heat in the 
one hand than the other. Others allege 
the phenomena of burning-glasses, by 
which black bodies are always found to 
kindle soonest ; thus, a burning-glass, too 
weak to have any visible effect at all up- 
on white paper, will readily kindle the 
same paper rubbed over with ink. 

Dr. Watson, the present Bishop of 
Landaff, covered the bulb of a* thermo- 
meter with a black coating of In<Ua ink, 
in consequence of which the mercury 
rose ten degrees. Phil. Trans, vol. Ixfii. 
Black clothes heat more, and dry sooner 
in the sun, than white clothes. Black is 
therefore a bad colour for clothes in hot 
climates : but a fit colour for the Knings 
of ladies' summer hats. 

Black ach in law, so called from the 
devastations committed in Hampshire by 
persons iu disguise, or with their faces 
blacked ; • to prevent which, it is enacted 
by 31 George II. c. 42, that persons hunt- 
ing, armed and disguised, and killing or 
stealing deer, or robbing warrens, 8tc. or 
setting fire to any house, ^yam, or wo^d, 
or shooting at any person, <)r. sending- 
anonymous letters, or letters ftg^ed wilS 
a fictitious name, demanding money; &t, 
or rescuing such offenders, are'guihy of 
felony without benefit of clergy. 

Black, bone, is made with the bones 
of oxen, cows, &c. and is used in paint- 
ing ; but is not so muidi esteemed as 
ivory-black. 

Black, cwrier^^ a black made iHth 
galUnatts, sour beer, and old iron, term* 
ed the first black. The second blaek, 
which gives the gloss of the leather, is 
comp osed of g^-nuts, copperas, and g^iun- 
arabic. 

Black earth, a sort of coals found in 
the gpround, which the painters and lim- 
ners use to paint in fresco, after it has 
been well ground. 

There is also a black made with gall^ 
nuts, copperas, or vitriol, such as com- 
mon ink. And a black made with silver 
and lead, which serves to fiU up the cavi- 
ties of engraved things. 

Black, iv^rt/y otherwise called velvet- 
black, is burnt ivory, which becoming 
quite black, and l^ein^ reduced to thin 
plates, is ground in water, and made into 



troches, to ht used by painters, smd hy 

t'ewellers, who set precious stones to 
slacken the ground of the collets, and 
^ve the diamonds a teint or foil. In or- 
der to be good, it ought to be tender, 
friable, and thoroughly g^round. 

Black, lamp, the sooty smoke of rosin. 
There is some in powder and some in 
lumps, and is mostly brought from Swe- 
den and Norway. It is used onirarious 
occasions, particularly for making the 
printer's ink, for which purpose it is mix- 
ed with oil of walnuts^ or linseed, and 
turpentine, aU boiled together. 

Black lead has long been known under 
the name of plumba^; it is however 
properly denominated in the modem che- 
mistry, according to its component parts, 
a carburet of h^n, it being compounded 
of 90 parts of carbon and 10 iron. See 
laow, where its properties will be des- 
cribed. 

Black-lead is found in different coun- 
tries, but the very best, and the fittest 
for making pencils, is found at Burrow- 
dale* in Cumberland, where it is obtained 
in such plenty, that not only the whole 
Island of Great Britain, but the Conti- 
nent of Europe, may be sai^ to be sup' 
pfi^ed from tnence. Beside the appli- 
cation of this substance to the manufac- 
ture of pencils, it is made into retorts 
that will endure almost the strongest 
heat. The powder of bluck-lead is used 
in covering the straps for razors, and 
with it stoves, &c^ are preserved from 
rust. 

BLAtsK n>d, gentleman usher of, in Bri- 
tish customs, is clnef gentleman to the 
King. He has also the keeping of the 
chapter-house door, when a chapter of 
the Order of the Garter is sitting ; and 
in time of parliament attends on the 
House of Peers. 

BLACKBURNIA, in botan/, so called 
in honour of John Blaokbume, Esq. and 
Ms daughter Anna, of' Oribrd in Lanca- 
shire : a genus of the Tetrandria Mono- 
g3mia class and order. Essential charac- 
ter : calyx foui^toothed ; petals four, elip- 
tic; an&ers heart-shaped; germ conic; 
stigma' simple ; pericsirp, berry, with a 
single seed. There is but one species, 
viz. bipinnati^ has the leaves alternate ; 
abruptly pinnate, with two or three p^rs 
of leaflets, which are opposite, quite en- 
tire, and very smooth ; panicles axillary, 
smaller. It is in habit not unlike ptelea 
trifc^ata, and whether it ought to oe se- 
parated from that eenus cannot be deter- 
mined, till we are better acquainted with 
the fruit. It is a native of Norfolk Island. 
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BLACKWELLIA, in botflinf, a genus 
•f the Dodecandria Pentagynia class and 
order. Calyx five-cleft, hiif superior ; 
corol fifteen petalled ; capsules one cell- 
ed, many seeded. There are three spe« 
«ies in the Aaatic islands. 

BL.ADHIA, in botany, so named from 
Peter John Bladh, a Swede, a genus of 
the Pentandria Monog3aua class and or- 
der. Essential character : calyx wheel- 
shaped, deciduous ; berry containing one 
arilled seed. There are three ^ecies, 
all natives of Japan, Bu of which japoni- 
ca has a pelrennial root, ^th small fibres, 
a shrubby stem, flexuoses erect, very 
thinly branched, from four inches to a 
foot high. Flowers axillary ; corolla 
white ; sweet smelling. 

BLADDER, a thin membranous sub- 
stance, found in several parts of an ani- 
mal, serving as' a receptacle of some 
juice, or of some liquid excrement, as Ihe 
urinary bladder, gtdl bladder, &c. See 

AlTATOMlr. 

BLADE, in comnferce, a slender piece 
of metel, designed for cutting : thus, we 
meet with sword-blad^ blade of a clas- 
sed blade of a saw, &c. 

BLJERIA, in botany, a genus of the 
Tetrandria Monog3mia class of plants, l^e 
flower of which is monopetalbus and 
campanulated : the tube is cylindric, of 
the length of the cup, and pervious : the 
limb is small, and divided into four oval 
reflex segments : the fnut is an oblong 
quadrangular capsule, with four cells^ 
containing several roundish seeds. There 
are six species, all found at the Cape of 
Good Hope. 

BLAIR (John,) an eminent chronolo- 
pst, was educated at Edinburgh. After- 
ward, comin? to London,^ he was for 
some time uuier of a school in Hedg^e- 
lane. In 1754 he first published « The 
Chronology and History of the World, 
from the creation to the year d Christ 
1753 ;'• fflustratedin 56 tables. In 17 5S 
he was elected a Fellow of the Royal So- 
ciety, and in 1761 of the Society of An- 
tiquaries. In 1756 he published a dd 
edition of his « Chronological Tables ;*• 
and in 1768 an improved edition of the 
same, with the addition of 14 maps of 
ancient and modem geography, for illus- 
trating the Tables of Chxonolog and 
History j to which is prefixed a ** ftsser- 
tation on the progress of Geography.** 
In 1757 he was appointed chaplain to the 
l*rinceBS Dowager of Wales, and mathe- 
Jnatical tutor to the Duke of York, whom 
he attended in 1763 in a tour to the conti- 
nent, from which they returned the year 



alter. Dr. Blair had succesnvely ■ereMl 
good church livings : as, a prd^ejidal stiA 
at Westminster, the vicarage (^ Ifindk*> 
ley, and the rectory <^ Burton Goggles ib 
Lincolnshire, all in 1761 ; thevican^ of 
St. Bride*s in London, in 1771, in ex^ 
change for that of Hinckley ; the rectorjr 
of St. John the Evangelist in Westmin- 
ster, in 1776, in exchange for the vicar- 
^e of St. Bride*s; in the same year the 
rectory of Horton, near Colebrooke^ 
Bucks. 'Dr. Blair died the 24th lExf June, 
1782. 

BLAKEA, in botaay, so named from 
Martih Blake, of Antigua, a genus of tjte 
Dodeeandria Monogynia class and order. 
Essential character : calyx inferior, six- 
leaved ; superior, entire ; petals ax ; cap« 
sules six-celled, many-seeded. Theve 
«« but two spe<aes, of which B. trinervin 
generally grows to the height often or 
foiJirteen feet ; but rises higher when it 
remsdns a climber, in which state it con- 
taoues some time. It is one of the most 
beautiful productions of America. It Sup- 
ports itself for a time by the help of some 
neighbouring shrub or tree, but it grows 
g^radually more robust, and at len^ ac- 
quires a pretty moderate stem, which di« 
iddes into a tiiousaud weakly declining 
branches, well suppHed with beautifid 
rosy blossoms on all sides. Is is a native 
of Jamaica, iU'Oool moist shady places. 

BLANCHING of copper is done various 
ways, so as to make it resemble silver. If 
it be done for sale, it is felony by 8 and 
9 Waiiam IH. ch. xxvi. 

Bi^AKCHiiTG) in coinage, the operation 
performed on the planchets or pieces of 
silver, to give them the requisite lustre 
and brightness. They also blanch pieces 
of plate, when they would have them 
continue white, or have only some parts 
of them burnished. 

Blanching, as it is now practised, is 
performed dv heating the pieces on a 
Kind of peel with a wood^re, in the 
manner of a reverberatory, so that the 
fiame passes over the peel. The pieces 
being sufficiently heated, and cooled 
again, are put successively tobml in two 
pans, which are of copper : in these they 
put water, common salt, and tartar <^ 
Mont|>elier. When they have been vftd 
drained of this water in a copper sdeve, 
they throw sand and fresh water over 
them ; and, when dry, they are weU rub- 
bed with towels. 

BLAircHiKe, among gardeners^ an ope- 
ration whereby certain sallads, roots, &c. 
are rendered whiter than tttey would 
otherwbe be. It is tlus : after pruning 
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yr tiie tops and rootiof the pknts to ht 
bUnched, they pUnt them in trenches 
about ten inches wide, and ss many deep, 
more or less, as is judjg^d necessaiy ; as 
they grow up» care is taken to cover 
them with eaith, within four or five in- 
ches of their tops : this is repeated, from 
time to time, for five or six weeks. In 
which time they will be fit for use, and 
of a whitish colour, where covered by the 
earth. 

BLANK, in commerce, a void or un- 
written place, which merchants some- 
times leave in their day-books or jour- 
nals. It is also a piece of paper, at the 
bottom of which a person has signed his 
name, the rest being void. Tpese are 
commonly intrusted into the hands of ar- 
biters, to be filled up as they shall think 
proper, to terminate any dispute or law- 
suit, y 

Blawk verge, in the modern poetry, 
that composted of a certain number of 
syllables, without the assistance <^ rhyme. 
See PoBTiiT. 

BLASIA, in botany, a genus of the 
Cryptogamia Hepaticx class and order. 
Male solitanr ; imbedded in the frond : 
iemale no calyx : capsule imbedded in th^ 
frond, oblique, one-celled, with a tubular 
mouUi ; seeds numerous. T^ere is one 
Epecies, a native of England. 

BLASPHEMY, an indignity Or injury 
offered to the Almighty, by denying what 
is his due, and of right belonging to him ; 
or by attributing to the creature that 
which is due only to the creator/ 

Blasphemy, among the Jews, was pun- 
ished by stoning the ofTender to death. 
MTith us, it is punishable at common law, 
by fine and pillory. And by a statute of 
William lU. if amr persoa shall, by writ- 
ing or speakings <Wvany of the persons 
in the Trinity, he shall be incapable of 
any office ; aitd for the second offence, 
be disabled to sue in any actions, to be an 
executor, &c. 

BLAST, in a genera! sense, denotes 
any violent explosion of air, whether oc- 
casioned by gunpowder, or by the action 
of a pair of bellows. 

Blast, a disease in grain, trees, &c. 
The sugar cane, in the West Indies, is 
very subject to a disease of this kind» oc- 
casioned periiaps by one or more species 
of the aphides. « The disease is distin- 
guished into the black and yellow : the 
latter is the most destructive. It con- 
asts of insects invunble to the naked eye, 
whose proper food is the juice of the 
cane, in search of which they wound the 
tender blades, and in the end destroy the 
whole* 



BLASTING, a term used by mineri 
for tlie tearing up rocks which lie in their 
way by the force of gunpowder. In order 
to do this, a long hole is made in the 
reck, which being charged with gunpow- 
der, they wall it up ; leaving only atouchr 
hole, with a match to fire the charge. 

BiJLSTiiro o/vfoodf the rencUng iii pieces 
logs of wood, such as roots of trees, &c. 
by means of gunpowder. A method has 
been lately described by Mr. Knight, 
which is simple, and easily effected. The 
instrument used is a screw, wilh a small 
hole drilled through its centre. 1'he 
head of the screw is formed into tws 
strong horns, for the more ready admis- 
sion of the lever with which it is to be i 
turned, and a wire, for the piupose of 
occasionally clearing the touch-hole. 
When a block of wood is to be hrokeo, 
a hole is to be bored with an auger to a 
proper depth, and a charge of gunpowder 
introduced. The screw is to be tamed 
into tiie hole till it nearly touches the 
powder ; a quick match is then to be pat 
down the touch-hole till it reaches the 
chirge. The quick nuitch is eighteen 
inches long, to anbrd the operator an op- 
portunity of retiring, after lighting it, ts 
a place of safety : it is made by 8teo|Vmg 
a roU of twine or Uuen thread in a solu- 
tion of saltpetre. . 

BLATTA, the cock^roach, in natural 
history, a genus of insects of the order 
Hemiptera. The generic characters are, 
head inflected ; antennae setaceous ; 
wings flat, subcoriaceous ; thorax flattish, 
orbicular, roarginedi ; feet formed for 
running ;- hornlets two over tlie tail. The 
insects of this genus, and their larvae, wan- 
der about by night, and secrete themselves 
by day. They are fond of warmth, and 
haunt houses, devouring meal, and what- 
ever provisions they can get at : they 
run with great celerity, and are destroy- 
ed by the fumes of charcoal. In hot cli- 
mates they are a g^eat pest to society, 
by not only devouring whatever they can 
get at, but some of the species leave a 
very unpleasant smell, which is apt to re- 
main a considerable time on the articles 
which they have passed over. The largest 
of the genus is, as its name imports, the 
B. gigantea, a native of many of the 
warmer parts of Asia, Africa, and South 
America, of whic]^ the following account 
is given by Drury in his «* Exotic Insects, 
" The cock-roach," says he, « are a race 
of pestiferous beings^ equally noisome 
and mischievous to natives and strangers, 
but particularly to collectors. These nas- 
ty and voracious insects fly out in the 
evenings, and commit monstrous depreda- 
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lions : they plunder and erode all kindi 
Qf victuals, drest and undrest, and damag-e 
dl sorts of clot)iin^, especially those 
which a^ touched with powder, poma- 
tum, and similar substances ; every thin^ 
made of leather, books, puser, and va- 
rious other articles, which» it they do not 
destroy, at least they soil, as they fre- 
quently deposit a drop of their excre- 
ment where they settle, and some way 
or other by that means damage what 
they cannot devour. They fly into the 
flame of candles, and sometimes into the 
dishes ; are very fond of ink and oil, into 
which they are apt to fall and perish. la 
tliis case uiey turn most offensively pu- 
trid, so that a man mi|^ht as well sit over 
the cadaverous body of a larre animal, as 
write with the ink in which they have 
died. They often fly itato person's faces 
or bosoms, and their legs being armed 
with sharp spines, the pricking excites a 
sudden horror not eanly describedL In 
old houses they swarm by myriads, mak- 
ing every part filthy beyond description 
wherever they harbour, which in the 
day-time is in dark corners, behind, all 
sorts of clothes, in trunks, boxes, and in 
short every place where they can lie con- 
cealed. In old timber and deal houses, 
when the family is retired at night to 
sleep, this insect, among other disagree- 
able properties, has the power of making 
a noise, which very much resembles a 
pretty smart knocking with the knuckle 
upon the wainscotting. The B. gigantea, 
in the West Indies, is therefore frequent- 
ly known by the name of the drummer. 
Three or four of these noisy creatures 
am sometimes b« impelled to answer one 
another, and cause such a drumming 
noise, that none but those who are very 
^ood sleepers can rest for them. What 
is most duagreeable, those who have not 
gause curtains are sometimes attacked by 
them in their sleep : the nek and the dy- 
ing have their extremities ;ittacked, and 
the ends of the toes and fingers of the 
dead are frequently stripped both of the 
skin and flesh. This insect is not at pre- 
sent known in Europe, though many of 
the other species, of which Gmelin enu- 
merates 47, have been introduced by 
ships from the wanner regions, and are 
become nuisances in our houaes. It has 
been supposed that the gigantea has been 
seen once at least in our own country, 
concerning which Mouflet writes : ** I ^ 
have heard from people worthy of credit, ' 
that Que of the bUttae was found on the 
roof of Peterborough church* which was. 
ux. times larger than the conunon blatta, 
*&d whieh not only pierced the sl»n of 



thoo^e who endeavoured to seize It, but 
bit so deep as to d|«w. blood very copi- 
ously : it was as large as one's thumb, 
and being confined in the cavity of the 
wall, after two or three days it made its 
escape, unnodced by any one.'' In Asia 
this species is as large as a good sized 
hen's egg. B. orientalis, or black cock- 
rdlich, is found in America, and has long 
been natunJizedin Europe : female with 
mere rudiments of wing-cases and wings : 
egfip subcylindrical, with a crenate ridge^ 
and half as large as the abdomen. B. ame- 
licana is native of America, and has of 
lite years appeared in Europe, having 
been taken over in raw sugar. It is 
of a feruginous colour, the shield of the 
thorax whitish behind. B. irrorata is 
nearly as large as B^ gigantea, and is a 
native of New H(dland; head pale ; front 
subferuginous ; the hind margin brown ; 
wing-cases with an abbreviated blaek 
line at the base. 

BLAZONING, or Blazoitbt, in he* 
raldry, the art of decyphering the arms 
of noble families. The word originally 
signified the blowing or winding of a horn^ 
and waA introduced into henddry as a 
term denoting the description of things 
borne in arms, with their proper signifi- 
cations and intendments, from an ancient 
custom the heralds, who were judges^ 
had of winding a horn at jousts and tour- 
naments, when they explained and record^ 
ed the achievments of knights. 

In blazoning a coat of arms, you must 
alwiws begin with the field, and next pro- 
ceed to tlie charge ; and if there be ma- 
ny things borne in the field, you must firsts 
name that which is immediately, lying on 
the' field. Your expressions must be ve- 
ry short and expressive, without any ex- 
pletives, needless repetitions, or particles* 
Such terms for the colour must be used 
as are agreeable to the station and quality 
6f the bearer. All persons beneath th^ 
degree of a noble must have tlieir coats 
blazoned by colours and metals, noble-* 
men by precious stones, and kings and 
princes by planets. 

BLEACHING^ in the arte, is a process 
that consists of a series of operations^ 
partly, chemical and partly mechanical, to 
whictL vegetable and animal fibres are sub-, 
jectedf for the purpose of dischargin|^. 
their natural colour, and thus renderin^^ 
them white, either before or alter they^' 
have been manufactured. Now as almostv 
all the articles of clothing are formed 
of vegetable or animal fibres, and as tliese 
are, for the most part, required to be 
made as white as ^osajt^le, either to be 
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-fTom in tfak state, or as preparatory to 
being, dyed or printed, it is obvious that 
the art of bleaching is one of g^reat im- 
portanee. The substances upon which 
die bleacher is required to* exercise his 
stt are, cotton, flax, hemp, wool, and ^Ik. 
The three former being of vegetable 
origin, require a somewhat similar treat, 
ment, which in many particulars diffeH 
from that which is i^tplicabk to the two 
latter. 

The art of bleaching conrists, not mere- 
ly in discharging the colour of the thread, 
but likewise in removing the colouring 
natter itself, as otherwise a sensible shade 
Would be retained. In tiie old method 
this was attained by alternate exposure of 
the thread or cloth to the action of light, 
humidity, and atmospheric air, and to^ 
alkaline ley, the cloth being macerated in 
a solution of potash, exposed on the field 
to the air and sun, and frequenUv sprin- 
kJed with water ; and these utemate 
tiractices being continued until the 
oleaching was complete. In the new me- 
Uiod, the action of the oxymuriaticacid is 
substituted for that of the light, air, and 
water ; and it answers the same purpose 
by affording oxygen to the colouring 
matter, thus impairing the colour, and 
probably rendering the matter soUible 
ia the alkaline soluti<)n. . 

At first this process was performed by 
ttposing the clotii t6 tb^ action of the 
pure acid in the state of gas. It waS 
found, however, to act une<]^ually on the 
cloth, the texture being injured in one 
part, wMLe in another it waa imperfocdy 
vt^itened. The solution of it uerefore 
in. water was sub'Stituted, and even this 
requires to be considerably diluted. The 
bleaching liquor, accoriSng to the direc- 
tions i^ven by Berthollet^is prepared by 
l^tittlng six parts of black oxide of man- 
ganese, and sixteen of micriate of soda, 
into a glass or earthen retort, or a leaden. 
bottie» and pouring upon them twelve 
parti of sulphuric acid, diluted with nine 
<if water. The retort, or bottle, is con- 
nected by a tube ttrith a receiver, designed 
to retain any common muriatic acid that 
ihi^ pass over : f^om this vessel another 
tube issues, which is inserted In a larfte 
Wooden cask filled with water. The tube 
descends nearly to the bottom of the cask, 
so that the gas has to rise through the 
Whole body of the y^ter, at the same time 
the absorption of itis promoted by the mo- 
tion of a circular ii*ame placed in the mid- ' 
die of the rtisk, and which can be turned 
i^und at the top. The oxygenated acid 
IS thus easily condensed. After the first 



^engagement of the gas has ceased, 
heat is applied to the retort, by placing it 
in a sand bath, or^ if a leaden bottle be 
used, by placing it in a vessel of boiling 
water. So much water is used, that the 
oxygenated acid is very weak ; it requireB 
to be stronger for coarse than fine cloth, 
and for linen than for cotton ; the ave- 
rage quantity stated by Berthollet is 100 
quarts for every pound of muriate of so- 
da that has been used. The cloth to be 
bleached is prepared by macerating it in 
warm water for some hours, to take up 
what part of the colouring matter may be 
soluble. It is then boiled in an alk^ne 
ley, preparedfrom 20 quarts of waterand 
one part of the potash of conmierce, ren- 
dered more active by having^ been mixed 
with one-third of lime. After sufficient 
boiling, it is washed with water, and put 
into close wooden troughs, containing 
the oxygenated acid, in which it is allow- 
ed to macerate for tiiree or four hours, 
pressing the cloth frequently, soidexpos- 
mg its surfaces to the action of the liquor. 
It is thus alternately exposed to the ac- 
tion of the alkaline ley and the oxygenated 
acid, till its colouring matter is complete- 
ly extracted, or itis sufficiently bleached, 
which requires in general from four to 
eight immersions, according to the nature 
and coarseness of tiie cloth, cotton re- 
q^uiring fe Wer immernons in the bleaching 
bquor than linen. The subsequent steps 
ofthe process are, to rub the cloth strong- 
ly with soft soap in warm water. This 
renders the surface more smooth and 
uiuform, and takes away the smell ofthe 
oxT^genated acid, which otherwise re- 
mains a considerable time. Tile doth is 
again washed, and is lastly inmiersed for 
a short titne in water, in which,&om (me- 
rixtieth to a hundredth part of sulphuric 
acid hi^ been dissolved. The cloth thus 
acquires a much finer whiteness firom the 
sulphuric acid dissolving the remaining 
colouring matter, which has resisted the 
action of tbe alkali and oxygenated acid, 
ai^. well as a small quantity of iron and 
calcareous earth contained in all vegeta- 
ble matter, or even depofited in the cloth 
by the alkaline leys. Lastly, tiie cloth is 

S:nera% exposed to the air f<H* some 
ys, and watered, to carry off any re- 
msiins of either ofthe acids, and to re- 
move completely the odour of the oxy- 

S^nated acid. The theory of the action of 
e o^tygenated muriatic add in bleaching 
is very simple, as stated by Berthollet. 
Its analogy to the common process by ex- 
posure to the air and light, he observes, 
19 complete* The end obtained by either 
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is the combination of oxjffen with tbe co- 
louring matter of the vegetable. By tliis 
combination the colour is nearly destroy, 
ed, and the matter on which it depends 
is at the same time rendered soluble in 
the alkaline solution. Hence the neces- 
sity of the alternate application of Uiese 
two chemical agents ; the one removing 
from the cloth what the other has render- 
ed soluble, and which, although whitened, 
would regain part at least of its colour in 
time. Hence it is found, that the oxygen- 
ated muriatic acid is, in this operation 
converted into common muriatic acid, and 
the alkaline solution is at length so loaded 
with colouring matter, that it becomes 
unfit to be used. The only difference be- 
tween the two methods is, that in the one 
the oxygen is presented in a much more 
concentrated state than in the other, which 
facilitates the process, or renders it more 
rapid without injuring the strength of the 
fibre. At least, the only iiyury of this 
kind that can happen mast arise from im- 
proper management; having used too 
strong an acid, or the not washing the 
cloth sufficiently after the Jjrocessisfinish- 
ed. The greatest difficulty attending the 
use of oxymuriatic acid arose from its 
suffocating odour, which rendered it al- 
most impossible to work with it in an 
open vessel, and any apparatus contrived 
to turn the cloth and expose fresh surfaces 
of it to the action of the liquid in close 
lysssels, has been found imperfect. The 
addition of an :dka]i to the liquid removes 
in a great measure the odour of the acid* 
or at least prevents its unpleasant effects; 
and although it at the same time dimi- 
nishes to a certain extent its bleaching 
power, this is more than compensated for 
by the advantage. The quantity of alkali 
added amounti to about lib. of the pot- 
ash or pearl-ush of comnierce to the quan* 
tity of acid prepared from 4/*». of muriate 
of soda. And to avoid the effervescence 
which would arise from the disengage- 
ment of the carbonic acid dudng the 
combination of the oxymurittkic acid, the 
potash is deprived of it by the previous 
addition of lime, the. alkaline solution af- 
ter its operation being poured off clear. 
Independently of the weakening of the 
power of the acid by this addition, a con- 
siderable expense was introduced by the 
tiseofthe alkali; and it became an ob- 
ject of importance to the manufacturers 
of this country to substitute a cheaper 
substance, which should have the same 
effect. Lime was tried at first in an im- 
perfect manner, but at length with such 
improvements, that it is now always used, 

vor..n. 



The difference of using it arose from th% 
insolubility of the lime in water, the quaii- 
tity taken up being so inconsiderable, that 
the solution could have little effect in cor- 
recting the odour of the acid. A very 
important improvement, therefore, was 
that of using lime suspended in water, 
and kept in suspension by an agitation in 
a close vessel, into which the gas was 
transmitted. Its condensation was thu9 
facilitated, and the compound which is 
formed with the lime being soluble in 
water, the undissolved or unsaturated 
lime was allowed to subside, and the 
clear liquor was fit for the purpose of 
bleaching. 

An improvement, however, of still 
more importance, has been made by Mr. 
Tennant of Glasgow, and a patent obtain- 
ed for it ; wr. that of combining the oxy- 
muriatic acid with dr^ lime, and dissolv- 
ing a certain proportion of this compound 
in water, to form a bleaching liquor. ' It 
perhaps could scarcely have been sup- 
posed that such a combination could have 
been formed, so as to i-etain the powers 
of the acid. But the trial has fully suc- 
ceeded, and the advantages derived from 
it are important ; the compound can be 
carried easily to a distance, and the ma- 
nufacturer need not prepare it himself 
which is always an advantage, especialfy 
where he does not work on a large scale. 
The combination is formed by introducing 
•.the oxymuriatic acid gas through leaden 
tubes into slacked lime, prepared from 
chall^, by which it is absorbed. Solutions 
of this are prepared of different strengths, 
according to the purposes to which they 
are to be applied^ the strength being 
judged of by the hydrometer, and by the 
qiumtity requisite to destroy the colour 
.of a diluted solution of indigo in Sulphu- 
ric acid. The process of bleachin|^, as 
now performed by. these liquors, differs 
Jittle from that which has oeen already 
described as executed by the solution of 
the oxymuriatic acid alone in water. To 
these methods, however, is to be 'added 
the more recent discovery of bleaching by 
an alkali, assisted by a watery vapour and 
» high temperature, and which, either 
alone, or oombined to a certain extent 
with the^nethod by theoxymuriated acid, 
is now practised with so much advant^g«. 
In this method, which has been long in 
use in some of the eastern countries, and 
of which notice was first fjiven by Chap- 
tal, the cloth or thread is impregnated 
with a solution of potash or soda, render- 
ed active by the carbonic acid having 
been entirely abstracted from the alkali 

J) d 
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by lime; it is suspended loosely, and, 
with an extensive surface, in a close boil- 
er, a quantity of the same solution being 
in the bottom, and heat is applied, the 
boiler being closed, with a safety valve in 
the cover, so that the vapour under pres- 
sure may receive a high temperature. 
It is kept in this situation for a number 
of hours. The thread or cloth when cold 
is washed, and either exposed on the 
6eld, or subjected to the action of the 
oxytnuriatic acid in some of the forms 
under which it has been used. It is thus 
at Once rendered perfectly white. The 
superiority of this method probably arises 
from the high tempierature, and the 
solvent power of the watery vapour, fa- 
vouring the action of the alkali on the 
colouring matter, while this vapour pene- 
trates the fibres of the cloth so effectual- 
"iy, that the matter is in a great measure 
dissolved and removed. 

The animal fibres that are subjected to 
the bleaching process, are wool and silk. 
These cannot be treated in the same 
manner as veg^etable substances : a strong 
alkaline ley will dissolve them, and oxy- 
muriatic acid will both weaken them and 
turn them yellow. The colour of manu- 
factured wool resides partly in its own 
oil, and partly in the greasv and mucila- 

finous applications which it receives in 
eing prepared for the loom. Both the 
one and the other are easily got rid of, 
by the action of fuller's earth and soap in 
the process of fulling. Fuller's earth 
is a very fine-grained absorbent earth, 
which by itself is capable of mixing 
rather than combining with vegetable or 
animal oils, and rendering them miscible 
with water: its action is found, however, 
to be increased by the addition of soap; 
and woollen cloth being beat in a fulling- 
mill with hot water, and a proper mix- 
ture of earth and soap, or of soap alone, 
and afterwards well washed and dried in 
the air, receives all the bleaching which 
it requires, or is indeed capable of It is 
then of a white colour, somewhat verg- 
ing towards yellow : this last tinge may 
be made to disappear, by the addition of a 
very small quantity of stone blue in the 
water in which the cloth is last washed, 
or by exposing it to the fumes of burning 
sulphur. By this latter method, how- 
ever, it acquires a certain harshness of 
feel, and is apt to turn very yellpw when 
washed with soap. Both the colour and 
harshness of raw silk depend entirely on 
avellow varnish with which it is naturally 
ooverecf. This varnish may be in part 
removed bv long boiling in simple water. 
It IS considerably more soluble in alco- 



hoi; buttlie most effeetoal and expedi- 
tious way of clearing is by putting it in a 
linen bag, and boihng it for some hours 
in a solution of white soap and water, then 
rincing it in clean water, and repeating 
the process till it is quite white, and ex- 
hibits the peculiar lustre of this beautiful 
substance. Some of the French chemiste 
have endeavoured to lessen the con- 
sumption of soap, by proposing various 
substitutes; but nothing is so effectual 
and expedijtious as the purest white soap, 
and the article itself is so valuable, as 
amply to repay this expense. 

The Qxymuriatic acid has also been 
used from its bleaching power in the ma- 
nufacture of paper ; either the linen rags 
from which the paper is to be made be- 
ing blanched by it, or, what has been re- 
garded as preferable, the pulp into which 
they are ' reduced being submitted to its 
aetion. This method, though once ex- 
tensively practised in this country, has 
been relinquished by many dF our paper- 
manufacturers, as it has been found, that 
in paper prepared with it, in the course 
of a few years, the ink is altered, and its 
blackness even so much impaired, as to 
afford some reason for the suspicion that 
in time it will alto^ther faae ; nor is 
this confined to writing ink, but has been 
observed even in printing ink. The ef- 
fect is no doubt to be ascribed to a slig:ht 
impregnation of the oxymuriatic acid, 
and this indeed can often be rendered 
perceptible by its odour, by breathinjj 
on paper which has been bleached in this 
manner. It might no doubt be removed 
by very careful washing of the pulp; but 
we have been informed by some intellj- 
£[ent paper manufacturers, tluLt the addi- 
Uonal labour which would be requisite 
for this would, upon the whole, render 
the method more expen»ve than the old 
one. 

The process of bleaching by steam with 
an alkali at a high temperature nught 
probably be advantageously employed. 
A branch of the manufacture, however, 
in which the acid iiecessarily must be 
used, is that of disdiaiging the colours 
from coloured rags, or to remove the ink 
from waste written paper. Even printed 
paper has been whitened by its agency, 
combined with that of an alkali, to re- 
move the oily matter, and made to afford 
At least a coarser kind of paper. Ghaptal 
applied it to the purpose of restoring the 
colour of old books or prints, the paper 
being whitened by a very dilute acid, 
which did. not act sensibly on the print- 
ing ink. 

Wax, .reduced to thin plates, has been 
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bleached by the •xymuriatic acid. The 
process succeeds best when the acid is 
used in the state of gas. BerthoUet has 
announced a pecuhardiect obtained from 
the action of oxymuriatie acid, that of 
giving the appearance of cotton to hemp 
or flax. The process consists in immers- 
ing the flax, prepared by boilinjf, and by 
an alkaline solution in oxymonatic acid 
of a certain streng^, for some time, and 
alternating this immersion repeatedly 
with the action of an alkaline ley. 

BLECUNUM, in boUny, a genus of the 
Cryptogamia Filices, or Ferns. There 
are six species, all of them natives of 
warm or hot countries, excepting B. virgi- 
nicum, which will bear the open air of 
England. They are increased by parting 
the roots. 

BLENDE. See Ziirc. 

BLENNIUS, bUrniy. in natural history, 
a genus of fishes of the order Jufi;ulares. 
The generic characters are, head sloping ; 
body lengthened, sub-compressed, lubri- 
cous; gill membrane six-rayed; ventral 
fins two, three or four-rayed, unarmed ; 
anal fin distinct. There are two divi- 
sions ; viz. A. head crested ; B. head not 
crested ; and according to Gmelin there 
are 18 species, though Dr. Shaw enume- 
rates more. B. galerita, or crested blen- 
ny, inhabits the European ocean, is four 
or five inches long ; its body is brown and 
spotted ; the skin at the comer of the 
upper jaw loose, projecting ; dorsal fin 
extending from the head almost to the 
tail ; ventral fin small ; vent under the 
ends of the pectoral fin. This fish is fre- 
quently found about the rocky coasts of 
Great Britain. B. ocellaris has above the 
eyes a single ray, and on the first dorsal 
fin a large blacc ocellate spot It inha- 
bits the Mediterranean Sea; is eight 
inches long ; the body is without scales, 
dirty green, with olive streaks, rarely 
pale blue : the flesh is eatable, but in no 
great estimation. Although Linnaeus and 
others have described this fish as having 
two dorsal fins. Block considers it as hav- 
ing in reality but one ; the sinking in of 
the niiddle part being in some specimens 
much deeper than in others, seems to be 
the cause of this difference of opinion. 
B. saltens is a very smaU species, observ- 
ed about the coasts of some of the south- 
em islands, and particularly those of New 
Britain. It seems to be of a gregarious 
nature, and is seen swimming by hun- 
dreds, and flying as it were over the sur- 
face of the water, occasionally springing 
amone the rocks. It is naturally formed 
for celeritj^ in its movements, the pecto- 
ral fins bemg very large in proportion to 



the body. They are nearly of a circular 
form when expanded, and when contract- 
ed reach almost as far as the vent on each 
side. B. superciliosus has a small head, 
with large eyes, and silvery irides, and 
immediately over each eye is situated a 
small palmated crest, or appendage, di- 
vided into three segments. The body is 
covered with venr small scales, and is of 
a yellow or gilded tinge, and marked with 
numerous and irregular spots of dusky 
red. The dorsal fin commences at the 
back part of the head, and is continued 
almost to thetail ; but near its commence- 
ment suddenly sinks, so as almost to give 
the appearance of a smaller anterior dor- 
sal fin, separate from the longer one: 
the pectoral fins are of moderate size ; 
the ventral ones didactyle, and rather 
lonff ; the vent is situated in the middle 
of the abdomen, from which part the anid 
fin commences, and reaches as far as the 
tail. This species is found native in the 
Indian seas, grows to the length of about 
twelve inches, and is viviparous. There 
is, however, another species, denominat- 
ed B. viviparus, which, like that just no- 
ticed, is distinguished by a particularity 
that takes place in but very few fishes, 
except those of the cartilaginous tribe ; 
being viviparous, the ova hatching inter- 
nally, and the young acquiring their per- 
fect form before the time of birth. Not 
less than two, or even three, hundred of 
these have been sometimes observed in a 
single fish. It might be ima^ned that so 
great a number, confined in so small a 
space, might injure each other by the 
briskness of their motion; but this is 
prevented by the curious disposition of 
fibres and cellules among which they are 
distributed, as well as by the fluid with 
which they are surrounded. When ad- 
vanced far in its pregnancy, it is scarcely 
possible to touch the abdomen without 
causing the immediate exclusion of some 
of the young, which are instantly capable 
of swimming with great alertness. The 
B. viviparus is a littoral fish, and is found 
about the coasts of the Mediterranean, 
and the Baltic and Northern Seas, and 
sometimes it entera the mouths of riven. 
It feeds on the smaller fishes, &c. It is 
taken by the line and net ; but is not es- 
timated as food, as its bones acquire a 
greenish colour by boiling. See Plate II. 
Pisces, fig. 2. 

BLIGHT, in sericulture, a general 
name for various distempere incident to 
com and fruit trees. It affects them va- 
riously,, the whole plant sometimes pe- 
rishing bv it, and sometimes only the 
leaves and blossoms, which will be scorch- 
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greeii and flourishing. Some have sup- 
]los«d that bli^ts are produced by east. 
eHy wuids, which bring vast quantities of 
iifsects' eggs along with them from dis- 
tant places. These, being lodged upon 
the surfiice of the leaves and flowers of 
fruit-trees, cause them to shrivel up and 
perish. Mr. Knight^ however^ observes^ 
that blights are produced by a variety of 
* causes, by insects, by an excess of heat or 
cold, of drought or moisture ; for these 
necessarily derange and destroy the deli- 
cate organization of the blossoms. 

I'he term blight is very frequently 
used by the gardener and farmer without 
any definite idea being annexed to it; If 
the leaves of their trees be eaten by the 
caterpillar, or contracted by the aphis; 
if the blossoms fall from the ravages of 
insects, or without any apparent cause ; 
the trees are equally blighted ; and if an 
east wind happen to have blown, the in- 
sects, or at least their eggs, whatever be 
their size, are supposed to have been 
brought by it. The true cause of blight 
seems to be, continued dry easterly winds 
for several days together, without the in- 
tervention of showers or any morning 
dew, by which the perspiration in the 
tender blossoms is stopped : and if it so 
happen that there is a long continuance 
of the same weather^ it equally affects the 
tender leaves, whereby their colour is 
changed, and they wither and decay. 

The best remedy, perhaps, is gently to 
wash and sprinkle over the tree, &c.from 
time to time, with common water { and if 
the young shoots seem to be much infect- 
ed, let them be washed with a woollen 
cloth, so as to clear them, if possible, 
from this glutinous matter, that their re- 
spiration and perspiration may not be ob- 
structed. This operation ought to be 
performed early in the day, that the 
moisture may be exhaled before the cold 
of the night comes on ; nor should it be 
done when the sun shines very hot. 

Another cause of blights in the spring 
is said to be sharp hoary frosts, which 
are often succeeded by hot sun -shine in 
the day-time. This is the most sudden 
and certain destroyer of fruit that is 
known. The chief remedy to be de- 
pended upon in this case is, that of pro- 
tecting the fruit trees during the night- 
time with nete. This mode, where regu- 
larly and correctly performed, has been 
found highly beneficial. 

What IS termed the blight is frequent- 
ip however, no more than a debilitv or 
^stemper in trees. Mr. Forsyth observes, 
mat « this is the esse when trees against 



the nme wall, and eojoyiag Um saaie ad- 
vantages in every respect, differ greatly 
in tlieir health and vigour, the weak ones 
appearing to be continually blighted, 
wliile the others remain in c flourishing 
condition. This very great difference, 
in such circumstances, can be attributed 
only to the different constitutions of the 
trees, proceeding from want of proper 
nourishment, or from some bad c^iialities 
in the soil ; some distemper in the itock, 
buds, or scions; or from some misnu- 
nsgement in the pruning, &c. all of which 
are productive of distempers in trees, of 
which they are, with difficulty, cured. If 
the fiuilt be in the soil, it must," he says, 
** be dug out, and fresh mould put in its 
place ; or, the trees must be taken op, 
and others, better adapted to the soil, 
planted in their room. It will be found 
absolutely necessary always to endeavoar 
to suit the particular sorts of fruit to the 
nature of the soil ; for it is in vain to ei- 
pect all sorts of fruit to be good in the 
same soil. If the weakness of the tree 
proceed from an in-bred distemper, it 
will be advisable to remove it at once, 
and after renewing the earth to phot ano- 
ther in its place.'" But if the weakness 
is brought on by ill manafferoent is tiie 
pruning, which is frequently the case, be 
would advise nwie attention to the me- 
thod of pruning and training. Besides 
this, " there is another sort of blig;httbat 
sometimes happens pretty late in the 
spring, as in April or May, which is very 
destructive to fruit trees in orchards and 
open pUntationsy and against which we 
know of no effectual remedy. This it 
what is called a fire-bhist, which, in s few 
hours, hath not only destroyed the ihiit 
and leaves, but often parts of trees; and 
sometimes entire trees have been killed 
by it. As this generally happens in 
close plantations, where the vapours Bmn 
the earth and the perspiration from the 
trees are pent in, for want of a fi^e circa- 
lation of air to disperse them, it points 
out to us the only way yet known of . 
guarding against this enemy to ftuits; ! 
namely, to make choice of a clear healthy 
situation for kitchen-gardens, orcbSTdSi I 
&c. And to plant the trees at suchadis- i 
tance as to-give free admlsaon to tlie air, i 
that it may dispel those vapours before 
they are formed into such volumes as to 
occasion these bhsts." But blasts may 
also be occasioned by the reflection of i 
the sun's rays from hoilow clouds^ wbidi I 
sometimes act as burning mirrors, snd oc* 1 
casion excessive heat. See Arais. j 

BLINDNESS, a total privation of s'/tH I 
arising from, an obstruction of the fonc- 
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tions of tbe arfMs of sight, or from an 
entire deprivation of them. 

This defect may arise. from a variety of 
causes, existing either in the organ of 
sight, or in the 9ircumstances necessary 
to produce vision. Blindness will be 
complete, when the light is wholly ex- 
cluded; or partial when it is admitted 
into the eye so imperfectly, as to convey 
only a confused perception of visible obi- 
jects. Blindness may again be distin- 
guished into periodical or permanent, 
trannent or perpetual, natural or acci- 
denuly && but these distinctions do not 
serve to communicate any idea of the 
causes of blindness. 

We find various recompenses for blind- 
ness, or substitutes for the use of the eyes, 
in tli£ wonderful sagacity of many blind 
persons, recited by Zahnius, in his <* Ocu- 
lus Artificialis," «nd others. In some, the 
defect has been supplied by a most ex- 
cellent gift of remembering what they 
had seen; in others by a delicate nose, 
OT the sense of smelling; in others, by 
an exquisite touch or a sense of feeling, 
which they have had in such perfection, 
that, as it has been said of some, they 
learned to hear with their eyes ; as it may 
be said of these, that they taught them- 
selves to see with their ban<M. Some 
have been enabled to perform all sorts of 
canousand subtle works in the nicest and 
most dexterous manner. 

Aldrovandus speaks of a sculptor who 
became blind at twenty years of aee, 
snd yet, ten years after, made a per^et 
marble statue of Cosmo II. de Medicis ; 
and another of clay like Urban VIII. 

Bartholin tells us of a blind sculptor in 
Denmark, who distinguished perfectly 
well, by mere touch, not only all kinds of 
wood, but all the colours; and F. Gri- 
maldi gives an instance of the like kind ; 
besides the blind organist, living in Pa- 
ris, who is said to have done the same. 
The most extraordinary of all is a blind 
guide, who, according to the report of 
good writers, used to conduct the mer- 
chants through the sands and deserts of 
Arabia. 

- James BemouilH contrived a method of 
teaching blind persons to write. 

An instance, no less extraordinary, is 
mentioned by Dr. Bew, in the " Transac- 
tions oMie Manchester Society." It is 
that of a person, whose name is John 
Metcalf, a native of the neighbourhood of 
Manchester, who became blind at so ear- 
ly an age as to be altogether unconscious 
of light and its various effects. His em- 
ployinent in the younger period of his 



life was that of. a wagoner, and o«eMion« 
ally as a guide in intricate roads during 
the night, or when the common tracks 
were covered with snow. Aflerwards 
he became a projector and surveyor of 
highways in dimcult and mountainous 
parts ; and in this capacity, with the as- 
sistance merely of a long staff, he tra- 
verses the roacls, ascends precipices, ex- 
plores valUes, and investigates their seve- 
ral extents, forms, and situations, so as to 
answer his puipose in the best manner. 
His plans are designed, and his estimates 
formed, with such ability and accuracy, 
that he has been employed in altering 
roost of the roads over the peak in Der- 
byshire, particularly those in the Vicinity 
of Buxton, and in constructing a new one 
between Wilmslow and Congleton, so as 
to form a communication between the 
great London road, without being obliged 
to pass over the mountain. 

Although blind persons have occasion, 
in a variety of respects, to deplore their 
infelicity, their misery is in a consider- 
able degree alleviated by advantages pe- 
culiar to themselves. They are capable 
of a more fixed and steady attention to 
tlie objects of their mental contempla- 
tion, than those who are distracted by 
the view of a variety of external scenes. 
Their want of sight naturally leads them 
to avail themselves of their other organs 
of corporeal sensation, and with this view 
to cultivate and improve them as much 
as possible. Accordingly, they derive 
reKef and assistance from the quickness 
of their hearing, the acuteness of their 
smeU, and the sensibility of their touch, 
which persons who see are apt to disre- 
gard. 

Many contrivances have also been de- 
vised by the ingenious for supplying the 
want of sight, and for facilitating those 
analytical or mechanical operations, 
which would otherwise perplex the most 
inigorous mind and the most retentive 
memory. By means of these they have 
become eminent proficients in various 
departments of science. Indeed there 
are few sciences, in which, with or with- 
out mechanical helps, the blind have not 
distinguished themselves. 

The case of Professor Saunderson at 
Cambridge is well known. His attainments 
and performances in the languages, and 
also as a learner and teacher in the ab- 
stract mathematics, in philosophy, and in 
music, have been truly astonisiiing ; and 
the account of them appears to be almost 
incredible, if it were not amply attested 
and confirnaed by many other instances 
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Af ft rimilar land, both in ancient and mo- 
dern times. 

Cicero mentions it as a fact scarcely 
credible, with respect to his master in 

ehiloaophy, Diodptus, that '< he exercised 
imsetf in it Mrith greater assiduity after 
be became blind, and which he thought 
next to impossible to be performed with- 
out sight; that he professed geometry, 
and described his diag^rams so accurate- 
ly to bis scholars, as to enable them to 
draw evety line in its proper direction." 
Jerome relates a more remarkable in- 
stance of Didymus in Alexandria, who, 
** though blind from his in&ncy, and 
therefore ignorant of the letters, appear- 
ed so great a miracle to the world, as not 
only to learn logic, but geometry also, to 
perfection, which seems (he adds) the 
most of any thing to require the help of 
sight.'* 

Professor Saunderson, who was de- 
prived of his sight by the small pox, 
when he was only twelve months old, 
fieems to have acquired most of his ideas 
by the sense of feeling ; and though he 
could not distinguish colours by that 
sense, which, after repeated trials, he 
said was pretending to impossibilities, 
yet he was able, with the greatest exact- 
ness, to discriminate the minutest differ- 
ence of rough and smooth in a surface, or 
the least defect of polish. In a set of Ro- 
man medals, be could distinguish the 
fenuine from the false, though they had 
een counterfeited in such a manner as 
to deceive a connoisseur, who judged of 
them by the eve His sense of feeling 
was so acute, that he could perceive the 
least variation in the state of the air ; and, 
it is said, that in a garden where observa- 
tions were made on the sun, he took no- 
tice of every cloud that interrupted the 
observation almost as justly as those who 
could see it. He could tell when any 
thing was held near his face, or when he 
passed by a tree at no great distance, 
provided the air was calm, and thefre was 
little or no wind :' this he did by the dif- 
ferent pulse of air upon his face. He 
possessed a sensibility of hearing tosUch 
a degree, that he could distinguish even 
the fifth part of a note ; and, by the quick- 
ness of this sense, he not only discri- 
minated persons with whom he had once 
oonversed so long as to fix in his memo- 
ry the sound of their voice, but he could 
judge of the size of a room into which 
lie was introduced, and of his distance 
from the wall ; and if he had ever walk- 
ed over a pavement in courts, piazzas, 
&c. which reflected a sound, and was 
afterwards conducted thither again, he 



could exactly tell in what part of the 
walk he was placed, merely by the note 
which W sounded. 

Sculpture and painting are arts, which, 
one would imagine, are of very difficult 
and almost impracticable attainment to 
blind persons, and yet instances occur, 
which shew, that they are not excluded 
from the pleasing, creative, and exten- 
sive regions of fancy. 

De Piles mentions a blind sculptor, who 
thus took the likeness of the Duke de 
Bracciaoo in a dark cellar, and made a 
marble statue of King Charles I. with 
great justness and elegance. 

However unaccountable it may appear 
to the abstract philosophers, yet nothing 
is more certain in fact, than that a blind 
man may, by the inspiration of the Muses, 
or rather by the efforts of a cultivated 
genius, exhibit in poetry the most natural 
images and animated descriptions even of 
visible objects, without deservedly in- 
curring the charge of plagiarism. We 
need not recur to Homer and Milton for 
attestations to this fact: they had pro- 
bably been long acquainted with the visi- 
ble world before the^ had lost their 
sight, and their descnptions mi^ht be 
animated with all the rapture and enthu- 
siasm which originally fired their bosoms, 
when the grand and deHghtful objects 
delineated by them were immediately 
beheld. We are furnished with instances, 
in which a similar energy and transport 
of description, at least in a very conader- 
able degree, have been exhibited by 
those, on whose minds visible objects 
were never impressed, or have been en- 
tirely obliterated. 

Dr. Blacklock affords a surprising in- 
stance of this kind, who, though he had 
lost his sight before he was six months 
old, not only made himself master of vtr 
nous languages, Greek, Latin, Italian, 
French ; but acquired the reputation of 
an excellent poet, whose performances 
abound with appropriate images and ani- 
mated descriptions. 

Another instance, which deserves be- 
ing recorded, is that of Dr. Henry Moyes, 
in our own country, who, though blind 
from his infancy, by the ardour and assi- 
duity of his application, and by the ener- 
gy of native genius, not only made incre- 
dible advances in mechanical ofterationa^ 
in music, and in the languaj^es , but ac- 
quired an extensive acquaintance with 
geometry, optics, algebra, astronomy, 
chemistry, and all other branches of na- 
tural philosophy. 

From the account of Dr. Moyes, w1m> 
occasionally read lectures on philosophi- 



Digitized by VjOOQ IC 



BLINDNESS. 



cal chemistry at Manchester, delivered 
to the Manchester society bv Dr. Bew» 
it appears that mechanical exercises 
were the favourite einf>loyment of his in- 
fant years : and that at a very early agfe 
he was so well acquainted with the use of 
edge toots, as to be able to construct lit- 
tle wind-mills, and even a loom. By the 
sound, and the different voices of the 
persons that were present, he was direct- 
ed in his Jud&nnentof the dimensions of 
the room in which they were assembled ; 
and in this respect he determined with 
such a deg^e of accuracy, as seldom to 
be mistaken. His memory was singularly 
retentive ; so that he was capable of re- 
cognizing a person on his first speaking, 
though he had not been in company with 
him for two years. He determmed with 
surprising exactness the stature of those 
with whom he conversed, by the direc- 
tion of their voices ; and he made toler- 
able conjectures concerning their dispo- 
ations, by the manner in which they con- 
ducted their conversation. His e3res, 
though he never recollected his having 
seen, were not totally insensible to in- 
tense light: but the rays refracted 
through a prism, when sufficiently vivid, 
produced distinguishable efiects upon 
them. The red produced a disagreeable 
sensation, which he compared to the 
touch of a saw. As the colotfTs declined 
in violence, the harshness lessened, until 
the green afforded a sensation that was 
hig^hly pleasing to him, and which he de- 
scribed as conveying an idea similar to 
that which he gained by running his hand 
over smooth polished surfaces. Such 
surfaces, meandering streams, and gentle 
declivities, were the figures by which he 
expressed his ideas of beauty ; rugged 
rocks, irregular points, and boisterous 
elements, furnished him with expressions 
for terror and disgust. He excelled in 
the charms of conversation ; was happy 
in his allusions to visual objects ; and dis- 
coursed on the nature, composition, and 
beauty of colours, with pertinence and 
precision. 

This instance, and some others which 
have occurred, seem to furnish a pre- 
sumption, that the feeling or touch of 
blind persons may be so improved, as to 
enable them to perceive that texture and 
disposition of colohred surfaces by which 
some rays of light are reflected, and 
others absorbed, and in this manner to 
distinguish colours. 

It redounds very much to tlie honour 
of modem times, that the public atten- 
tion has been directed to the improve- 
wcnt of the condition of blind persons ; 



and that institutions hvre been formed in 
different countries for providing them 
with suitable employment, tending not 
only to alleviate their calamity, but to 
render them useful. The first regular 
and systematic plan for this purpose was 
proposed by M. Hally, in an « Essay on the 
Education of the Blind," printed at Paris 
in the year 1786, under the patronage of 
the Academy of Sdences. Alt English 
translation of this essay is annexed to 
<*Dr. Bkcklock's poems," printed at 
Edinburgh in 1793, 4to. The object of 
this plan is to teach the blind reading, by 
the assistance of books, in which the let- 
ters are rendered palpable by their eleva- 
tion above the surnce of the paper ; and 
by these means to instruct them, not only 
in the liberal arts and sciences, but, like- 
wise, in the principles of mechanical ope- 
rations, such as spinning, knitting, book- 
binding, &c. so that those who are in easy 
circumstances may be capable of amusing 
employment, and those of the lower ranks 
of u£e, and such as have no genius for li- 
terary improvement, may, nevertheless, 
become respectable, usefiil, and indepen- 
dent members of society, in the situation 
of common artisans. By these palpable 
characters they are taught to read, to 
write, and to print ; and they are like- 
wise instructed, according to their seve- 
ral talents and stations, in geometry, al- 
gebra, geography, and every branch of 
natural philosophy. The institution en- 
courages and cherishes a taste for the 
.fine arts; it teaches the blind to read 
.music with their finders, as others do 
with their eyes ; and it does this with so 
much success, that though they cannot at 
once feel the notes and perform them up- 
on an instrument, yet they are capable of 
acquiring any lesson with as much exact- 
ness and rapidity, as those who enjoy aU 
the advantages of sight. 

We are happy to add, that institutions 
of a similar kind have been established in 
our own country ; and to render our par- 
ticular tribute of respect to the founders 
and supporters of the school for the indi- 
gent bhnd, instituted in London, 1799. 
The object, with a view to which this 
school was founded, is unquestionably 
one of the most important and interesting 
kind that can excite compassion, or de- 
mand encouragement. It provides in- 
struction for the indigent blind, in a trade 
by which they may be able to provide, 
either wholly or in part, for their own 
subsistence ; and thus, instead of being 
altogether a burthen to the community, 
they will be of some service to it; and 
instead of being depressed and cheerless 
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themielves, under a MOie of their total 
dependence, and for want of re^lar em- 
ployment, habita of industiy will reltere 
their spirits, and produce the most bene- 
ficial eflTecfs on their state and character. 
The children of this institution are com* 
pletely clothed, boarded, lodged, and in* 
structed, gratis. The articles at present 
manufactured in the school are, shoema- 
ker's thread, fine and coarse thread, win- 
dow sash-line, and clothes-line (of a pe- 
culiar construction, and made on a ma- 
chine adapted to the use of blind persons) 
by the females; and window and sash- 
line, clothes-line, hampers, and wicker- 
baskets, by the males. 

The •uc'cess that has crowned the ef- 
forts of the friends of this institution, 
ainee its first establishment, affords suth- 
cient evidence of the degree in which the 
situation and Acuities of the blind are 
capable of improvement ; and a view of 
it m^ its present prosperous state must be 
gratifying to persons of humane and com^ 
passionate feelings. Bere they will not 
nnd the scholars sitting in listless indo- 
lence, which is conMnonly the case with 
the blind, or brooding in silence over their 
own defects, and their inferiority to the 
rest of mankind; but they will behold a 
number of individuals, of a class hitherto 
considered as doomed to a life of sorrow 
Mid discontent, and to be provided for 
merely in alms-houses, or by donations of 
charity, not less animated in their amuse- 
ments, during the hours of recreation, 
and far more cheerfully attentive to their 
work in those of employment, than per- 
sons possessed of sight. 

To this article we shall subjoin the fol- 
lowing directions, given by Mr. Thick- 
nesse, for teaching the blind to write. 
** Let any common joiner make a flat 
board, about 14 inches long and V2 
wide, in the middle of which let a 
place be sunk, deep enough, when lined 
with cloth, to hold only two or three 
sheets of fooPs-cap paper, which must 
quite fill up the space : over this must be 
fixed a very thin false frame, which is to 
cover all but the paper, and fastened on 
by four little pins, fixed in the lower 
board, and across the lower frame : just 
over the paper must be a little slider, an 
inch and a half broad, to slip down into 
several recesses made in the upper frame 
at a proper distance for the lines, which 
should be near an inch asunder ; and this 
ruler, on which the writer is to rest his 
fourth and little finger, must be made full 
of little notches, at a quarter of an inch 
distant from each other; and these notches 



will inform the writer, by his little fia- 
ger dropping from notch to notch, how to 
avoid running one letter into another. 
When he comes to\he end of the line, he 
must move his shder down to the next 
g^roove, which may be easily so contrived 
with a spring, to give warning that it is 
properly removed to the second line, and 
so oil." 

BLINDS, or Blikdbs, in the art of 
m-ar, a sort of defence commonly made of 
oziers, or branches interwoven, and laid 
across between two rows of stiikes, about 
the height of a man, and four or five feet 
asunder, used particularly at the heads of 
trenches, when they are extended in front 
towards the glacis ; serving to shelter the 
workmen, and prevent their being over- 
looked by the enemy. 

BLINK, of the ice, in sea language, 
that dazalmg whiteness about the horizon, 
which ia occarioned by th« reflection of 
light from the fields of ice. 

BUSTBB, itt medicine, a thin bladder 
containing a watery humour, whether oc- 
casioned by burns and the like accidents, 
or by veaicatories laid on different parts of 
the body for that purpose. 

BLITUM, in botany, a genus of the 
Monaudria Digynta cIms and order. Na- 
tural order of Holoraceae; Atriplices, 
Jussieu. Essential cttaracter: calyx tri- 
fid ; petal none ; seed one, with a berried 
calyx. Therft are four species, of whicli 
B. capitatum is an annual plant, with 
leaves somewhat like those of spinach; 
the stalk rises about two feet and a half 
high in gardens ; the upper part of it has 
flowers coming out in small heads at eve- 
ry joint, and is terminated by a small 
cluster of the same. After the flowen 
are past, these little heads swell to the 
size of wood strawberries, and, when ripe, 
have the same appearance, being veiy 
succulent and fiill of a purple juice, which 
Stains the hands. It is commonly called 
strawberry blite, strawberry spinach, or 
bloody spinach ; by some, t»erry-bearinf 
orach. Native of Switzedand, the Gn- 
sons, Austria, the Tyrol, Spain, and Por- 
tugal. 

B. virgatunf, seldom grows more than 
one foot high, with smallerjeaves than the 
capitatum, but of the same riiape. The 
flowers are small, and collected into little 
heads, shaped like those of the first, but 
smaller, and not so deeply coloured. A 
native of the South of* France, Spain, Ita- 
ly, and Tartary. Of the other specie* 
the one rises more than three feet high; 
the other is a v*iry low plant, and is found 
in Tartary and Sweden. 
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BLOCKS, bn ship-board, is the usual 
name for what we call pullies at land. 
They are thick pieces of wood, some 
with three, four, or five shivers in them, 
throug^h which all the nmning ropes run. 
Blocks, whether single or double, are 
distinguished and called by the names of 
the ropes they carry, and the uses they 
serve for. 

Double blocks are used when there is 
occasion for much strength, because they 
will purchase with more ease than single 
blocks, though much slower. 

Block and block, is a phrase signifying 
that two blocks meet, in haUng any tackle 
or halliard, having such blocks belongplng 
to them. 

The blocks now used in the navy are 
made in Portsmouth by means of circular 
saws and other machinery, which have 
•been lately erected by a most ingenious 
mechanician. This machinery performs 
the several operations, from the rough 
timber to the perfect block,* in the com- 
pletest manner possible. The whole is 
-worked by means of a steam-engine ; the 
manual labour required is simply to sup- 
ply the wood as it is wanted to the seve- 
ral parts of the machinery, so that the 
commonest labourer almost may be made 
to act in this business with very little in- 
struction. 

Fish block is hung in a n6tch at the end 
of the davit ; it serves to hale up the 
flooks of the anchor at the ship's bow. 

Snatch block is a g^eat block with a 
shiver in it, and a notch cut through one 
of its cheeks, for the more ready receiving 
of any rope ; as by this notch the middle 
part of a rope may be reeved into tlie 
block without passing it endwise. It in 
commonly fastened with a strap about 
the main mast close to the upper deck, 
and is chiefly used for the fall of the 
winding tackle, which is reeved into this 
block, and then brought to the capstan. 

Block hotufe, a kind of wooden fort or 
battery, either mounted on rollers, or on 
a vessel, and serving either on the water 
or in counterscarps and counter approach- 
es. The name is sometimes .also given 
to a brick or stone fort built on a bridge, 
or the brink of a river, serving not only 
for its defence, but for the command of 
the river both above and below ; such was 
that noted block-house anciently on the 
bridge of Dresden, since demolished on 
cnlargfingthe bridge. 

BLOCKADE, in the art of war, the 
blockingupa place by posting troops at 
all the avenues leading to it, to keep sup- 
plies of men and provisions from getting 
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into it ; and by these means proposing to 
starve it out without making any regular 
attacks. 

To raise a blockade, is to force the 
troops that keep the place blocked up 
from their posts. 

BLOOD is a well known fluid, which 
circulates in the veins and arteries of the 
more perfect animals. It is of a red co- 
lour, has a considerable degree of consis- 
tency, and an unctuous feel, as if it con- 
tained a quantity ofigsoap. Its taste is 
slightly saline, and it has a peculiar smell. 
The specific gravity of human blood is, 
at a medium, 1.05. Mr. Fourcroy found 
the specific gravity of bullock's blood, at 
the temperature of 60**, to be 1.056^ The 
blood, does not uniformly retain the same 
consistence in the same animal, and its 
consistence in diiFerent animals is very 
various. It is easy to see that its specific 
gravity must be equally various. When 
blood, after being drawn from an animal, 
is allowed to remain for some time at rest, 
it very soon coagulates into a solid mass, 
of the consistence of curdled milk. This 
mass gradually separates into two parts, 
one of which is fluid, and is called serum ; 
the other, the ooag^um, has been called 
cruor, because it alone retains the red co- 
lour which distinguishes blood. Thisse» 
paratiion is very similar to the separation 
of curdled inilk into curds and whey. . 
The proportion between the cruor and 
serum of the blood varies much in diflPerent 
animals, and even in the same animal in 
different circamstances. The most com- 
mon proportion is about one part of 
cruor to three parts of serum. 1. The 
serum is of alight greenish yeUow colour: 
it has the taste, smell, and feel of the 
blood, but its consistence is not so great. 
It converts syrup of violets to a gpreen» 
and therefore contains an alkali. On ex- 
amination, Roulle found that it owes this 
groperty to a portion of soda. When 
eatedto the temperature of 156®, the 
serum coagulates. It coagulates also 
when boiling water is mixed with it, but if 
serum be mixed with six parts of cold 
water, it does not coagulate by heat. 
When coagulated, it has a greenish white 
colour, and is not unlike the boiled white 
of an egg. If the coagulum be cut into 
small pieces, amuddy fluid may be squeez- 
ed from it, which has been termed the 
serosity . After the separation of this fluid, 
if the residuum be carefully washed ia 
boiling water and examined, it will be 
found to possess all the proporties of co- 
agulated albumen. The serum, therefore, 
contains & considersble propcnrUon of s^ 
£ e 
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l>unien. Hence its coagulation by heat, 
*«nd the other phenomena which albumen 
usually exhibits. If serum be diluted with 
«ix times its weight of water^. and then 
boiled to coagulate the albumen, the li- 
quid which remains after the separatioB 
of the coagulum, if it be gently evaporat- 
ed till it becomes concentrated, and then 
be allowed to cool, assumes the form of a 
j elly> C onsequently it contains gelatine. 
If Oie coagulated serum be heated in a 
silver vessel, the ^yxface of the silver be- 
comes black, being converted into a sul- 
phuret. Hence it is evident that it con- 
tains sulphur : and Proust has ascertain- 
ed tliat it is combined with ammonia in 
.the state of a hydrosulphuret. If serum 
be mixed with twice its weight of water, 
•and, after coagulation by heat, the albu- 
men be separated by filtration, and the 
liquid be slowly evaporated till it is con- 
siderably concentrated, a number of crys- 
tals are deposited when the liquid is left 
standing in a cool place. These crystals 
consist of carbonate of soda, muriate of 
soda, besides phosphate of soda and phos- 
phate of lime. The soda exists in the 
blood in a caustic state, and seems to be 
combined with the gelatine and albumen. 
The carbonic acid combines with it dur- 
ing evaporation. Thus it appears that 
the serum of the blood contains albumen, 
l^elatine, hydrosulphuret of anunonia, so- 
da, muriate of soda, phosphate of soda, 
and phosphate of lime. These compo- 
nent parts account for the coagulation oc- 
casioned in the serum by acids and alco- 
hol, and the precipitation produced by 
tannin, acetate of lead, and other metallic 
salts. The cruor, or clot, as it is some- 
times called, is ot a red colour, and pos- 
sesses considerable consistence. Its mean 
specific gravity is about 1.245. If this 
cruor be washed carefully by letting a 
small jet of water fall upon it, tUl the 
water runs oiF colourless, it is partly dis- 
solved, and partly remains upon the 
searce. Thus it is separated into two por- 
tions : namely, 1. A white, solid, elastic 
fiubstance, which has all the properties of 
fibrin ; 2. The portion held in solution by 
the water, which consists of the colouring 
matter, not, however, in a state of purity, 
for it is impossible to separate the cruor 
completely from the serum. We are ini- 
debted to Bucquetfor tlie first precise set 
of experiments on this last watery solu- 
tion. It is of a red colour. Bucquet 
proved that it contained albumen and 
iron. Menghini had ascertained, that if 
blood be evaporated to dryness by a gen- 
tle iieat, a quantity of iron may be sepa- 



rated from it by the magnet. The qu^ai- 
tity which he obtained was considerable; 
according to him the blood of a healthy 
man contains about two ounces of it. 
Now, as neither the serum nor the fibrin 
extracted from the cruor contains iron, it 
follows of course, that the water holding 
the colouring matter in solution must 
contain the w^hole of that metal. This 
watery solution gives a green coloiu' to 
syrup of violets. When exposed to the 
air, it gradually deposits flakes, which 
have the properties of albumen. When 
heated, a brown coloured scum gathers 
on its surface. If it be evaporated to dry- 
ness, and then mixed with alcohol, a por- 
tion is dissolved, and the alcoholic solution 
yields, by evaporation, a residuum, which 
lathers like soap in water, and tinges ve- 
getable blues green : the acids occasion 
a precipitate^ from its solution. This sub- 
stance is a compound of albumen and so- 
da. Thus we see that the watery solu- 
tion contains albumen, iron, and soda. 
When new-drawn blood is stirred briskly 
round with a stick, or the hand, the whole 
of the fibrin collects together upon the 
stick, and in this mamier may* be sepa- 
rated altogether from the rest of the 
bloo4- The red globules, in this case, 
remain behind in me serum. It is in this 
manner that the blood is prepared for the 
different purposes to which it is put; as 
clarifying sugar, making puddings, &c. 
After the fibrin is thus separated, the 
blood no longer coagulates when allow- 
ed to remain at rest, but a spongy, flaky 
matter separates from it, and swims on 
the surface. 

BLUE, otherwise called azure, is one 
of the primitive colours of the rays of 
Bght. 

Blue, painters, is made different, ac 
cording to the different kinds of paint- 
ing. 

In limning, fresco, and miniature, they 
use indifferently ultramarine, blue ashes, 
and smalt : these are their natural blues, 
excepting the last, which is partly natural, 
and partly artificiaL 

In oil and miniature they also use in- 
digo prepared ; as also a fictitious ultra' 
marine. 

Enamellers and painters upon gl^ 
have blues proper to themselves, each 
preparing them after their own manner. 

BLUING of iron, a method of beautify- 
ing that metal sometimes practised ; as 
for mourning buckles, swords, or the 
like. The manner is thus : take a piece 
of grindstone and wetstone, and rub 
hard on the work, to take off the hh-^ 
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scurf from it ; then heat it in the fire, 
and as it grows hot the colour changes 
hy degrees, coming first to a light, then 
to a dark gold colour, and lastly to a 
blue. Sometimes they g^nd also indigx) 
and saUad oil together, and rub the mix- 
ture on the work with a woollen rag 
while it is heating, leaving it to cool of 
itself. Among scidptors we also find men- 
tion of bluing a figure of bronze, by which 
is meant the heating of it to prepare it 
for the application of gold leaf, because 
of the bluish cast it acquires in the ope- 
ration. 

BLUENESS, that quality which deno- 
minates a body blue, depending on such 
a size'and texture of the parts that com- 
pose the surface of a body, as dispose 
them to reflect the blue or azure rays of 
light, and those only, to the eye. 

With respect to the blueneSs of the 
sky, M. de la Hire, after Leonardo da 
Vinci, observes, that any black bod}'', 
viewed through a thin white one, gives 
the sensation of blue ; and this he assigns 
as the reason of the blueness of the sky, 
the immense deptli of which, being whol- 
ly devoid of light, is viewed through the 
air, illuminated and whitened by the sun. 
For the same reason, he adds, it is, that 
soot mixed with white makes a blue ; for 
white bodies, being always a little trans-, 
parent, and mixing themselves with a 
black behind, g^ve ihe perception of blue. 
From the same principle he accounts for 
the blueness of the veins on the surface 
of the skin, though the blood they are 
filled with be a deep red ; for red, he ob- 
serves, unless viewed in a clear, strong 
light, appears a dark brown, bordering on 
black : being then in a kind of obscuHty 
in the veins, it must have the effect of a 
black; and this, viewed through the 
membrane of the vein and the white skin, 
will produce the perception of blueness. 

In the same way did many of the early 
writers account for the phenomenon of a 
blue sky ; but, in the explanation of this 
phenomenon. Sir Isaac Newton observes, 
that all the vapours, when they begin to 
condense and coalesce into natural parti- 
cles, become first of such a bigness as to 
reflect the azure rays, before they can 
constitute clouds of any other colour. 
This, therefore, being the first colour 
-which they begin to reflect, must be that 
of the finest and most transparent skies, 
in which the vapours are not arrived to a 
fi^rossness sufficient to reflect other co- 



in. Bouguer, without having recourse 
to the vapours diffused through the at- 



mosphere, in order to account for the re- 
flection of tlie blue-making rays, ascribes 
it to the constitution 6f the jur itself, 
whereby these fainter coloured rays are 
incapable of making their way tli^ugh 
any considerable tract of' it : and he ac- 
counts for those blue shadows, which 
were first observed by M. Buffon in the 
year 1742, by the aerial colour of the at- 
mosphere, which enlightens these sha- 
dows and in which the blue rays prevail j 
whilst the red rays are not reflected so 
soon, but pass on to the remoter regiona 
of the atmosphere. 

The Abl)6 Mazeas, in a Memoir of the 
Society in BerHn, for the year 1752, ac- 
counts for the phenomenon of blue sha-- 
dows, by the diminution of light ; having^ 
observed, that of two shadows which were^ 
cast upon a white wall, from an opaque 
body illuminated by the moon, and by a 
candle at the same time, that which was 
enlightened by the candle was reddish, 
and that which was enlightened by the 
moon was blue. However, the true cause 
of this appearance seems to be that as- 
signed by M. Bouguer, which agrees with 
the solution ^ven of it about the same 
tfUie by Mr. Melville. But, instead of 
attributing the diff*erent colours of the 
clouds, as Sir Isaac Newton does, to tli^ 
different size of those globules into which 
the vapours arfe condensed, Mr. Melville 
supposes, that the clouds only reflect and 
transmit the sun's light; and that, ac- 
cording to their Afferent altitudes, they 
may assume all the variety of colours at 
sun-rising and setting, by barely reflecting 
the sun's incident light, as they receive it 
through a shorter or longer tract of air ; 
and the change produced in the sun's rays 
by the quantity of air through which they 
pass, from white to yellow, from yellow 
to orange, and lastly to red, may be un- 
derstood agreeably to this hypothesis, by 
applying to the atmosphere what Sir Isaac 
Newton says concerning the colour of 
transparent liquors in general, and that 
in the infusion of lignum nephriticum in 
particular. 

BLUSHING, a suffusion op redness of 
the cheeks, excited by a sense of shame, 
on account of a consciousness of some, 
failing or imperfection. 

Blushing is supposed to be produced 
from a kind of content or sympathy be- 
tween the several parts/of the body, oc- 
casioned by the same ne/ve being extend- 
ed to them all. Thus,' the fifth pair of 
nerves being branched from the brain to 
the eye, ear, muscles of the lips, cheeks 
and palate, tongue and nose, a thing seea 
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Of hesffd, that is shamrfol, ftflTects the 
cheeks with blushes, driving the blood 
into their minute vesseb at the same time 
that it affects the eye and ear. Mr. Der- 
liam farther observes, upon this suMect, 
that a savory thing seen or felt aifects 
Ibe glands and parts of the mouth ; if a 
thing heard be pleasing, it affects the 
Siuscles of the &ce with laughter ; if 
Bielancholy, it exerts itself on the ghmds 
of the eyes, and occasions weeping, &c. 
To the same cause is, by others, the plea^ 
tore of kissing ascribed. 

B MI, in Music, the third note in the 
modem scale. 

B MOLLARE, or Moue, one of the 
notes of the scale of music, usually caUed 
ioftor flat, in opposition to b quadro. 

BOA, in natural history, a genus of ser- 
pents, of which the generic character is, 
plates on the belly and under the tail, 
without a rattle. Gmelin mentions ten 
tpecies only, but Dr. Shaw and others enu- 
merate as many as eighteen. B. contor- 
trix is found in Carolina, and has about 
150 plates on the belly, and 40 on the 
tail ; it is broad* with a convex back ; co- 
lour cinereous, with lateral round spots ; 
has a poisonous bar, but no fangs ; tail 
from one third to a half the length of the 
^hole body : it is very slow in its motions. 
B. constrictor is very remarkable for ita 
Yast size, some of the principal species 
Vhich are met with in India, Africa, and 
South America, have been seen between 
SO and 40 feet long, and possessed of so 
much strengh as to be able to kill cattle, 
by twisting aroimd them and crushing 
them to death by pressure, after which 
they devour them, eating till they are al- 
most unable to move ; in that state they 
may be easily shot. Dr. Shaw observes, 
that these gigantic serpents are become 
less common, in proportion to the increas- 
ed population of the parts where they are 
found ; they are, however, still to be seen, 
»nd will approach the abodes in the vici- 
nity of their residence. This species is 
beautifully variegated with rhombic spots; 
belly whitish ; is of vast strengh and 
aize, measuring 30 and 36 feet long. With 
respect to age, sex, and climate, it is sup- 
ject to considerable variations. It is sup- 
posed that an individual of this species 
Once diffused terror and dismay in a 
whole Roman army, it fact alluded to by 
Livy in one of the books that have not 
come to us, but which is /quoted by Vale- 
rius Ma^dmus, in words to the following 
effect : « Since we are on the subject of 
uncommon phenomena, we may here men- 
«on the serpent so cloq^ently recorded 



by Livy, who says that near the river Ba* 
g^rada in Africa, a snake was seen of so 
enormous a magnitude, as to prevent the 
army of Attilius Regulus from the use of 
the river ; and after snatching up seve- 
ral soldiers with its enormous mouth, and 
devoiuringthem, and killing several more 
by striking and squeezing them with the 
spires of its tail, was at length destroyed, 
by assailing it with all the force of mili- 
tary engines and showers of stones, after 
it had withstood the attack of their spears 
and darts ; that it was regarded by the 
whole army as a more formidable enemy 
than even Carthage itself; and that the 
whole adjacent region being tainted witU 
the pestUentia! emuvia proceeding from 
its remains, and the waters with its blood, 
the Roman army was obliged to remove 
its station. The skin of the monster was 
120 feet long, and was sent to Rome as a 
trophy.** 

Another account says, that « it caused 
so much trouble to Regtihis, that he found 
it necessary to contest the possession of 
the river with it, by employing the whole 
force of the army, during which a con- 
siderable number of soldiers were lost, 
wlule the serpent could neither be van- 
quished nor wounded, the strong ar- 
mour of its scales easily repelling the 
force of all the weapons that were d&ect- 
ed against it : upon which recourse was 
had to battering engines, With which the 
animal was attacked in the manner of a 
fortified tower, and was thus at length 
overpowered. Several discharges were 
made against it without success, till its 
back being broken by an immense stone, 
the monster began to lose its powers, and 
was with difficulty destroyed, after hav- 
ing diffused such a horror among the ar- 
my, that they confessed they would rather 
attack Carthage itself than such another 
monster." 

The flesh of the serpent is eaten by 
the Indians and Negroes of Africa, and 
they make its skin into garments. 

Boa scytale, or spotted. The spotted 
boa is sometimes scarcely inferior in size 
to the constrictor, and is of similar man- 
ners, destroying, like that animal, goats, 
slieep,deer, &c. It is described as being 
generally of a grey or glaucous colour, 
marked with large orbicular black spots 
on the back, and with smaller ones of si- 
milar form, but with white centres, on the 
sides; while on the abdomen are scat- 
tered several oblong spots and marks, in- 
terspersed with smsdler specks and varie- 
gations. It is a native of several parts of 
Soutli^ America. Acd, like other large 
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gnatkesy is occanonally eaten by tbe Iii« 

dians. 

Boa camnoy a highly beautiful snake, 
measuring' about four feet in leng^ and 
being of moderate size or thickness in 

Sroportion : the head is large, and shaped 
ke that of a dog ; the colour of the 
whole animal on the upper parts is a most 
beautiful Saxon-green, with several short» 
undulating, transverse white bars down 
the back, the edges of which are of a 
deeper or stronger green than the ground 
colour of the body : the under or abdo- 
minal part is white. This species is a na- 
tive of South America. In the British 
Museum is an elegant specimen. See 
Plate Serpentes, fig. 3. 

EoAphrygia, Amone the whole ser- 
pent tribe, it may be doubted whether 
there exists a species more truly elegant 
than the present. Its general size seems 
to be nearly that of the boa canina, but its 
length is rather greater in proportion : 
the groundcolour of the whole animal is 
white, with a very slight cast of yellowish 
brown on the back, whi^ along the whole 
upper part is disposed a continued series 
of black variegations, so conducted as to 
bear a striking resemblance to an embroi- 
dery in needle-work i the head is of the 
same form with that of the boa canina, 
and marked by three narrow black streaks, 
which, running along the top of the head 
and the cheeks, join with the embroider- 
ed pattern of lie back. 

Boa hortulanOf is of a moderate rize, 
measuring only a few feet in lengfth, and 
being of a slender form ; has obtained its 
linnxan title from the singular variega- 
tions on the head, which are of a blackish 
brown, on a pale ferruginous or yellow- 
ish ground, and in some degree represent 
the form of a parterre in an old-fashioned 
garden : the variegations on the body are 
of shnilar colour, and are disposed into 
large circular, and sometimes angular, 
patches on the sides. 

Boa foBciata, It is to Dr. Patrick Rus- 
sel that we owe the knowledge of this re- 
markable species, which is a native of In-' 
dia, and is said to be most f];equent in the 
country of Bengal. It is of a yellow co- 
lour, marked with pretty numerous dusky 
blue transverse bands, continued at equal 
distances : the head is rather smaU, and 
covered in front with larg^ scales ; the 
body is of a trigonal form, the sides slop- 
ing very considerably ; the whole lenjrai 
of the animal is something more than nve 
feet ; the diameter, in the thickest part, 
being nearly five inches; the lengdi of 
the tail five ituches only, and its tenoina- 



lion rather obtuse. This snake is x ^ 

tile number of poisonous species ; andiS 
bite is considered by the Indians as inevi* 
tably fatal. A specimen was brought to 
Dr. Russel in the month of November, 
irSS, in an apparently weak and languid 
state, having been bruised in taking. Be* 
ing set at liberty in a room, it crept 4ov« 
ly towards an obscure comer, where a 
chicken being presented to him,* he took 
no particular notice of it, and even su^ 
fered the bird to stand on his back. As 
he shewed no disposition to bite, his jaw« 
were forcibly opened, and the thigh of 
the chicken heing placed between Siem, 
the mouth was so closed over' it as to 
oblige the fangs to act. . The bird, when 
disengs^d, shewed immediately sjrmp* 
toms of poison ; and after several ineffec 
tual eiforts to rise, rested with the beak 
on the ground, the head being seized with 
trembling. In the space of 30 minutes 
it laid down on one side, %nd convulsions 
soon supervening, it expired within 26 
minutes from the bite. 

BOAR. See Sus. 

BOARD, among seamen. To go aboard^ 
signifies to go into the ship. To slip bj 
the board, is to slip down by the ship's 
nde. Board and board, is when two 
ships come so near as to touch one ano- 
ther, or when they lie side by side. To 
make a board, is to turn to windward ; and 
tiie longer your boards are, the more you 
work into the wind. To board it up, is 
to beat it up sometimes upon one tack» 
and sometimes upon another. She makes 
a good board, that is, the ship advances 
much at one tack. The weamer boards 
is that side of the ship which is to wind- 
ward. 

BOARDING a ship, is entering an en<s 
jny'sship in a fight. In boarding a ship* 
it is best to bear up directly with hii% 
and to cause all your ports to leeward to 
be beat open ; then bring as many guns 
from your weather side, as you have 
ports for; and laying the enemy's ship 
on board, loof for loof, order your top^ 
and yards to be manned, and iumished 
with necessaries ; and let all your small 
shot be in readiness; then charge at 
once, with both small and g^eat, and at 
the same time enter your men under co^ 
ver of the smoke, eiUier on the bow of 
your enemy's ship, or bring your mid* 
ship close up wi^ her quarter, and so 
enter your men by the shrouds : or ifyo« 
would use your ordnance, it is best to 
board your enemy's ship athwart h&t 
hawse ; for, in that case, you (nay use 
most of yom: great guns, and she only 
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6iose of her prow, htt some of your 
men endeavour to cut down the enemy's 
yards and taclde, whilst others clear the 
decks, and beat the enemy from aloft. 
Then let the scuttles and hatches be 
broke open with all possible speed, to 
avoid trains, and the danger <k being 
blown up by barrels of powder placed un- 
der the decksi 

Another metiiiod is described in Falco- 
ner's Marine Dictionary, which is as fol- 
lows : the assailant having previously se- 
lected his men, armed with pistols and 
cutlasses, a number of powder flasks, 
fitted with fuzes, are provided^ to be 
thrown upon the enemy's deck immedi- 
ately before the assault. Besides thisy 
the boarder is generally furm^ed with 
an earthen shell, called a stink-pot, 
which, on that occasion, is suspended 
from his yard-arm or bowsprit end. This 
machine is also charged with powder, 
mixed with other inflammable and suiFo- 
cating materials, vdth a slight fuze at 
the aperture. Thus prepared, and hav-, 
ing grappled his adversary, the boarder 
^splays his sig^nal to begin the assault. 
The fuzes of the stink-pot and powder- 
flasks being lighted, they are immediate- 
ly thrown upon the deck of the enemy, 
where they burst and catch fire, pro- 
ducing an intolerable stench and smoke, 
and filling the deck with tumult and dis- 
traction. Amidst the confusion occasion- 
ed by this infernal apparatus, the detach- 
ment provided rush aboard, sword in 
bandy under cover of the smoke, on their 
antagonist, who is in the same predica^ 
ment with a citadel stormed by besiegers, 
and generally oyerpowered, unless he is 
furnished with extraordinary means of 
4iefenoe, or equipped with places of re- 
treat, fdmished with small arms, &c. 
which may be fired at any time upon the 
boarders, and frequently with success. 

BOAT, is a sm^l open vessel worked 
by oars or sails. The construction and 
names of boats are different, according to 
the purposes for which they are intend- 
ed. The boats or wherries plying on the 
Thames about London are either scull- 
ers, wrought by a single person, with 
oars ; or oars, wrought by two persons, 
each with an oar. 

Boat, Ufe, a boat invented by Mr. Hen- 
ry Greathead, of South Shields, for the 
purpose of preserving the lives of ship? 
wrecked persons. 

In the year 1802, the Society of Arts 
rewarded the inventor with their gold 
medal and fifty guineas for his invention. 
The length of the boat is 30 feet, and 
both ends are made exactly similar, so 



that she may be rowed in either direc- 
tion ; and she is steered by an oar at each 
end, in the place of a rudder. These 
oars are one-third longer than the row- 
ing oars, and afford a g^eat power to set 
the boat straight, to meet the waves in a 

E roper manner ; she is generally rowed 
y ten oars, and will carry a great number 
of passengers, though she should be full 
of water. This is owing to a consider- 
able quantity of cork xnade fast to her 
gunwale, which at the same time renders 
her very buoyant, and guards her against 
being stoved by running foul of a ship's 
nde, &c. The particular construction of 
this boat will be best understood by re- 
ferring to Plate Lirx Boat, &c. in which 

Fig. 1. ^ cro88 secUnn of the lAJe boat, 

F, F. The outside coatings of cork. 

G, G. The inside cork filling. 

H, H. The outside planks of the boat. 

I. One of the stems of the boat. 

K. The keel. 

N, N. Thetiml^er-heads. 

P. The til warts, or rowers* seats. 

R. One of the stanchions under tlie 
thwarts, each being thus firmly support- 
ed. 

S. A section of the gang-board, which 
crosses the thwarts, and forms the pass- 
age from one end of the boat to the other. 

T. The floor-heads, or platform for the 
rowers' feet. 

V, V. The two bilge pieces nearly le» 
vel with the keel, 

W, W. The gunwales, 

X. A ring bolt for the headset, there 
being another also at the other end. 

Y. Platform for the steersman. 

Fig. 2. A longitudinal %ecHon of the Ufe 
Boatl 

E, E, E, The sheer or curve of the boat. 

I, I. The two sterns or ends. 

K. The keel. 

L, L. The aprons, to strengthen the 
stems. 

M, M. The sheets, or place for pas* 
sengers. 

N, N. Timber heads, or boat-fastenings. 

O, O, O, O. The tholes on which the 
oars are slung by gromets. 
- T. Flooring unckr the rowers' feet. 

Fig. 3. Plan of a Truck or Carriage roith 
four v/heeUf to convey the boat to and 
from the sea, 

a. An oblong frame of wood, consisting 
of two long pieces, hollowed a little to 
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admit the body of the boat, and secured 
by the cross pieces, b, b. 

c, c, c, c. Four low wheels, each sunk 
or hollowed in the middle, to run better 
upon a rail-way or timber-road. 

d, d. Two indents made in the side tim- 
bers, that the bottom of the boat may be 
finh therein. 

e, e. Two small rollers, moveable in the 
cross timbers, for the keel of the boat to 
slide upon. 

fifi Two long roller^ one at each end 
of the frame,^to assist in raising the boat 
upon, or sliding it off, the truck or car- 
riage. 

This boat went off on the 30th of Ja- 
nuary, 1790 ; and so well has it answered, 
and even exceeded, every expectation, 
in the most tremendous sea, that, during 
the last eighteen years, not fewer than 
between two and three hundred lives 
have been saved at the entrance of the 
Tyne alone, which otherwise must have 
been lost : and in no instance has it ever 
failed. This useful, and, to a maritime na- 
tion, highly important invention, was oc- 
casioned by the following circumstance : 
In September, 1789, the ship Adventure, 
of Newcastle, was stranded on th« south 
side of Tinemouth Haven, in the midst 
of the most tremendous breakers, and all 
the crew dropped from the rigging one 
by one, in the presence of thousands of 
spectators^ not one oi whom could be 
prevailed upon by any reward to venUire 
out, to her assistance, in any boat of the 
common construction. On this melan- 
choly occasion the gentlemen of South 
Shields called a meeting of the inhabi- 
tants, and premiums were instantly offer- 
ed for plans of a boat, which should be 
th^ best calculated to brave the dangers 
of the sea, particularly of broken water. 
Many persons laid claim to the reward, 
but the preference was ^ven unani- 
mously to Mr. Greathead's. 

The principle of this boat appears to 
have been suggested to the inventor by 
the following simple fact : Take a sphe- 
roid, and divide it into quarters : each 
quarter is elliptical, and nearly resembles 
the half of a wooden bowl, having a curva- 
ture with projecting ends : this, thrown 
into the sea or broken water, cannot be 
upset, w lie with the bottom upwards. 
The length of the boat is, as we have 
seen, tliirty feet ; the breadth ten feet ; 
the depth, from the top of the gunwale 
to tlie lower part of the keel in midships, 
three feet three inches ; from the gun- 
wale ;to the platform (within,) two feet 
four inches ; from the top of the 'stems 
(both ends beuig similar) to the horizon- 



tal line of the bottom of the keel, five feet 
nine inches. The keel is a plank of three 
inches thick, of a proportionate breadth 
in midships, narrowing gradually towards 
the ends to the breadth of the stems at 
the bottom, and forming a great convexi*- 
ty downwards. The ends of the bottom 
section form that fine kind of entrance 
observable in the lower part of the 
bow of the fishing-boat called a coble, 
much used in the north. From this 
part to the top of the stem it is more 
elliptical, forming a considerable project 
tion. The sides, from the floor-heads to 
the top of the gun-wale, flaunch off on 
each side, in proportion to above half the 
breadth of the floor. The breadth is con- 
tinued far forwards towards the ends, leav- 
ing a sufficient length of strsught side at 
the top. The sheer is regular along the 
straight side, and more elevated towaids 
the ends. The gunwale fixed to the out* 
side is three inches thick. The sidea» 
from the under part of the gunwale, along 
the whole length of the regular sheer, 
extending twenty-one feet six inches, are 
cased with layers of cork, to the depth 
of sixteen inches downwards; and the 
thickness of this casing of cork being fouj? 
inches, it projects at 3ie top a little with- 
out the gunwale. The cork on the out- 
side is secured with thin plates, or slips 
of copper, and the boat is fastened with 
copper nails. The thwarts, or seats, are 
five in number, double banked ; conse- 
quently, the boat may be rowed with ten 
oars. The boat is steered with an oar at 
each end : and the steering oar is one 
third longer than the rowing oar. The 
platform placed at the bottom, within the 
boat, is horizontal, the length of the mid- 
ships, and elevated at the ends, for the 
convenience of the steersman, to give 
him a greater power with the oar. The 
internal parts of the boat next the sides is 
cased with cork ; the whole quantity d 
which affixed to the life-boat is nearly se? 
ven hundred weight. The corkt indis- 
putably, contributes much to the buc^- 
ancy of the boat, is a good defence ingo- 
ing alon^ side a vessel, and is of princi- 
pal use in keeping the boat in an erect 
position in the sea, or rather for giving 
her a very lively and quick disposition tfi 
recover from any sudden cant or lurcl^ 
which she may receive from the stroke 
of a heavy wave. But, exclusively of the 
cork, the admirable construction of this 
boat gives it a decided pre-eminence. 
The ends being similar, the boat can be 
rowed either way ; and this peculiarity of 
form alleviates her in rising over the 
waves. The curvature of the keel and 



Digitized by VjOOQ IC 



BOA 



BOC 



bottom facilitates her movement in turn- 
ing', and contributes to the ease of the 
flteen^e, as a single stroke of the steer- 
ing oar has an immediate effect, the boat 
iBOTing as it were upon a centre. The 
fine entrance below is of use in dividing 
the waves, when rowing agadnst them; 
Imd, combined with the convexity of the 
bottom, and the elliptical form of the 
stem^ admits her to rise with wonderful 
buoyancy in a hig^ sea, and to launch for- 
ward with rapidity wiUiout shipping any 
water, when a common boat would be in 
danger of being filled. The internal 
shallowness of the boat from the gunwale 
down to the platform, the convexity of tiiie 
form, and the bulk of cork within, leave 
a very diminished space for the water to 
occupy, so that the life-boat, when filled 
with water, contains a considerable less 
quantity than the common boat, and is 
in no danger either of sinking or over- 
turning. 

It may be presumed by some, that in 
cases of high wind, agitated sea, and 
broken waves, a boat of such a bulk could 
not prevail against them by the force of 
oars; but the life-boat, from her peculiar 
form, maybe rowed a-head, when the at- 
tempt in other boats would fail. Boats of 
the common form, adapted for speed, 
are, of course, put in motion with a small 
power ; but, for want of buoyancy and 
bearing, are over-run by the waves, and 
sunk, when impelled against them ; and 
boats constructed for burthen meet with 
too much resistance from the wind and 
sea, when opposed to them, and cannot, 
in such cases, be rowed from the shore to 
a ship in distress. 

BOATSWAIN, a ship officer, to whom 
is committed the charge of all the tack- 
lings, sails, and rigging, ropes, cables, 
anchors, flags, penotmts, &c. He is also 
to take care of^ the long-boat and its fur- 
niture, and to steer her either by himself 
or his mate. 

He calls out the several gangs and com- 
panies aboard, to the due execution of 
their watches, works, spells, &c. He is 
likewise provost-marshal, who sees and 
punishes all offenders, sentenced by tiiie 
captain, or a court-martial of the fleet. 
He ought frequently to examine the con- 
dition of the masts, sails, and rigging, and 
remove whatever may be unlit for ser- 
vice, or supplv what is deficient; and 
he is ordered by his instructions to per- 
form his duty « with aHittle noise as pos- 
satble." 

Boatswaik'b mate has the pjBculiar 
«wnmand of the longboat, for the setting 
«»tU <rf anchors, weighing or fetching 



home an anchor, warping, towing, or 
mooring ; and is to give an account of 
his stores. 

BOB, a term used for the ball of a short 
pendulum. 

Bob, in ringing of bells, denotes a peal 
consisdng of several courses, or sets of 
changes. 

BOBARTIA, in botany, a genus of the 
Triandria Digynia class of plants, the ca- 
lyx of which is imbricated, and contains 
only a single flower ; the corolla is a 
glume, consisting of two valves, and 
placed on the g^rmen ; the se.ed is sin- 
gle, of an oval figure, and is contained in 
me cup. 

BOBBIN, a smaU piece of wood turn- 
ed in the form of a cylinder, with a little 
border jutting out at each end, bored 
through to receive a small iron pivot. It 
serves to spin with the spimiing'-wheel, 
or to wind thread, worsted, hair, cotton, 
silk, gold, and sulver. 

BOBBING, among fishermen, a parti- 
cular manner of catclung eels, different 
from sniggling. 

BOB-STAYS, in nau^cal language, 
roptes used to confine the bowsprit down- 
ward to the stem or cut-water. A bob- 
stay is fixed, by thrusting one of its ends 
through a hole bored in the fore part of 
the cut-water for this purpose, then splic- 
ing both ends together, so as to make it 
two-fold, or like the link of a chain ; a 
dead-eye is then seized into it, and a la- 
niard passing through this, and communi- 
cating with another dead-eye upon the 
bowsprit, is drawn extremely tight by the 
help of mechanical powers. The use of 
the bob-stay is to draw down the bow- 
sprit, and keep it steady, and to counter- 
act the force of the stays of the foremast, 
which draws it upwards. The bowsprit 
is also fortified by shrouds from the bows 
on each side ; on this, and other accounts; 
the bob-stay is the first part of a ship's 
ngg^ng which is drawn tight, to support 
the masts. 

BOCARDO, among logicians, the fifth 
mode of the third figure of syllogisms, in 
which the middle proposition is an uni- 
versal aflirmative, and iJie first and last 
particular negatives, thus : 

Bo Some sickly persons are not stu- 
dents : 

CAR Every ackly person is p^e ; 

DO Therefore some persona are pale 
that are not students. 

BOCCONIA, in botany, so called from 
a Sicilian monk, a genus of the Dodecan- 
dria Monogynia class and order. Natural 
order of Rhoeadeae : Papaveracex, Jus- 
»ieu. Essential character: calyx two- 
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tettTed ; corolla none ; style bifid ; berry 
dry, one-seeded. There is oniy one spe- 
cies, viz. B. frutescens, shrubby bocconia, 
tree celandine, or parrot weed, is a shnib 
rising to the height of ten or twelve feet ; 
witb a straight tnink, as large as a man's 
«rm, covered witli a while smooth bark, 
and branched towards the top. The 
' trunk is hollow, filled with a pith, like 
the alder, abounding in a thick yellow 
juice, like argemone and celandine ; bran- 
ches brittle, unequal, marked with scars 
from the fallen leaves ; leaves from six or 
seven inches to a foot in length ; filaments 
ten, seldom more, longer than the leaflets 
of the calyx, hanging dpwn loose ; an- 
thers longer than the filaments. It is a 
native of the West India islands, where 
die juice «f it is used to take off tetters 
«nd warts. 

BOCK-LAND, in the Saxons' time, is 
what we now call freehold lands, held by 
thie better sort of persons by charter or 
deed in writing, by which name it was 
distiiiffuished from folkland, or copyhold 
land, holden by the common people with- 
out writing. 

BODIAMJS, in natural history, a ge- 
nus of fishes of the order Thoracici, of 
which the generic character is, habit of 
the genus Perca, gill-covers scaly, serrat- 
ed, and aculeated ; scales generally 
smooth. They are divided into two class- 
es, one with divided or forked tails ; the 
other with even or rounded tails. Dr. 
Shaw, in his excellent zoology, enume- 
rates fifteen species. The B. luteus is 
about fourteen inches long, and in shape 
like a trout ; the colour is yellow, each 
scale being deeply edged or tipped with 
orange ; the back is purplish rose-colour, 
with scales tipped with blue ; tail nearly 
ill the middle, but running into a lanceo- 
late tip at each side. It is a native of the 
South American seas. B. pentacanthus, or 
iive-spined bodian, is about 13 inches 
long, shape nearly as in the luteus, but 
rather more slender, colour beautiful 
deep rose, with a silvery cast on the ab- 
domen; tail deeply forked, the upper 
lobe stretching beyond the lower ; an- 
terior gill-covers armed with five strong 
spines ; it is a native of the Brasilian seas, 
and is very much esteemed as food. See 
Plate U. Pisces, fig. 3. 

BODKIN, a small instrument made of 
steel, bone, ivory, &c. used for making 
holes. 

BODY, in physics, an extended solid 
substance, of itself utterly passive and in- 
active, indifferent either to motion or 
rest ; but capable of any sort of motion, 
and of all figures and forms. 

VOL. II. 



BoDTy in geometry, is a figure extend^ 
ed in all directions, or what is iisfally 
said to consist of length, breadth, and 
thickness. U is usually called a solid. A 
solid or body is ponceived to be formed 
by the motion of a suiface ; as a surface 
is by the motion of a line ; and a line by 
the motion of a point. Similar bodies are 
in proportion to each other as the cubes 
of their sides. There are five bodies 
which are denominated regular or Pla- 
tonic bodies : these have all their sides, 
angles, and planes, similar and equal; 
they are denominated the 



Tetraedron ' 
Hexaedron 
or cube 
Octaedron 
Dodecaedron 
Icosaedron 



1^ 

8 



^4 equilateral trian- 
gles 

6 squares 

8 triangles 

12 pentagons 
^20 triangles 



In the plate Miscel. II. fig. 1 to 5, we 
have given the figures of each, which, if 
drawn on pasteboard, and cut out by the 
bounding lines, and then the other lines 
being half cut through, the parts may be 
turned up and fastened together by strong 
paste, so as to form the respective body 
marked with the corresponding number. 
Fig. 1 is the tetraedron : fig 2. the hex- 
aedron : fig. 3. the octaedron : fig. 4 the 
dodecaedron, and fig. 5 the icosaedron. 

To find the 9uperficie» or soHdity of the re- 
gular bodies, 

1. Multiply the proper tabular area (tii- 
ken from the following table) by the 
square of the linear edge of the solid* foe 
the superficies. 

2. Multiply the tabular solidity by the 
cube of the linear edge, for the solid con- 
tent. 

Table of the surfaces and solidities of the 
five regular bodies, the linear edge 
being 1. 



No.offtees 


Namei 


Sur&ces 


SolidiOei 


4 


Tetraedron 


1.73205 


0.11785 


6 


Hexaedron 


6,00000 


1.00000 


8 


Octaedron 


346410 


0.47140 


12 


Dodecaedron 


20.64573 


7.66312 


20 


Icosaedron 


8.66025 


2.18169 



Bodies, descent of. Heavy bodies, in an 
unresisting medium, fall with an uniform- 
ly accelerated motion ; whence the 
spaces descended are in the duplicate 
ratio of the times and velocity, and in- 
crease according to the uneven numbers 

F f 
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1, 3, 5, &c. The times and velocities are 
in a subduplicate ratio of the spaces. 
The velocity of descending bodies is in 
proportion to the times from the beVin- 
ning of their fall ; and the spaces des- 
cribed by a falling body are as the 
squares of the times from the beginning 
of their fall. See Mechaitics. 

Boot, in law. A man is said to be 
bound or held in body and goods ; that 
is, he is liable to remain in prison, in de- 
fault of payment. 

In France, all restraints of the body 
for civil debts are null after four months, 
unless the sum exceeds two hundred h- 
vres. 

A woman, though in other respects she 
cannot engage her person but to her hus- 
band, may be taken by the body, when 
she carries on a separate trade. 

Boot, among painters; as, to bear a 
body ; a term signifying that the colours 
are of such a nature, as to be capable of 
being[ ground so fine, and mixing with 
the oil so entirely, as to seem only a very 
thick oil of the same colour. 

But such C(Uours as are said not to 
bear a body will readily part with the 
oil when laid on the work ; so that when 
the colour shall be laid on a piece of 
work, there will be a separation ; the 
colour in some parts, and the oil in others, 
except they are tempered extraordinarily 
thick. 

BOEBERA, in botany, a genus of the 
Syngenesia Superfliia class and order. Re- 
ceptacle naked ; down simple ; calyx dou- 
ble, the outer many-leaved, inner eight- 
leaved. One species, found in Carolina 
and Mexico. 

BOEHMERIA, in botany ; so called in 
honour of George Rudolph Boehmer ; a 
genus of the Monoecisi Tetrandria class 
and order. Natural orde* of Scabridae. 
Urticae, Jussieu. Essential character: 
male, calyx four parted ; corolla none ; 
femde, calyx none, but crowded scales 
between each ; g^rm obovate ; style sin- 
gle; seed single, compressed. There 
are five species ; of which B. caudata is 
a shrub, growing to the height of ten or 
twelve feet ; the leaves are very broad. 
It is frequent in the cooler mountains of 
L^guanea, in Jamaica: B. literalis is a na- 
tive of Hispaniola: B. cylindrica is an an- 
nual plant, with a lucid herbaceous stalk, 
dividing into several branches ; the leaves 
have three longitudinal veins, and are 
placed on pretty long foot-stalks ; flowers 
m single catkins, which are not divided. 
Native of North America and Jamaica. 

BOBRHAVIA, in botany ; so called in 
honour of the famous Boerhaave ; a ge- 
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nus of the Monandria Monogynia dasy 
and order. Natural order of Agmegatac ; 
Nyctagenes, Jussieu. Essential charac- 
ter : calyx none ; corolla one-petalled, 
bell-shaped, plated ; seed one, naked, in- 
ferior. There are seven species; of 
these B. erects, upright flag-weed, has 
a stem two feet high ; at each joint a 
pair of ovate-pointed leaves, whitish un- 
derneath ; on foot-stalks an inch in 
length; at these joints, which are far 
asunder, come out also small nde branch- 
es, g^wing erect ; they, as well as the 
stem, are terminated by loose panicles 
of flesh-coloured flowers, succeeded by 
oblong glutinous seeds. This plant is 
found at La Vera Cruz, also in the Socie- 
ty isles. 

BOILING. When all other circum- 
stances are the same, the evaporation of 
liquids increases with their temperature : 
and after they are heated to a certsun tem- 

Serature, they assume the form of elastic 
uids with g^eat rapidity. If the heat be 
applied to the bottom of the vessel con- 
taining the liquids, as is usually the case 
after the whole liquid has acquired this 
temperature, those particles of it which 
are next the bottom become an elastic 
fluid first : they rise up as they are fbrm- 
ed, through the liquid, like air bubbles, 
and throw the whole into violent agitation. 
The liquid is then said to boil. Every 
particular liquid has a fixed point at 
which this boiling commences (other 
things being the same ;) and this is called 
the boiling point of the liquid. Thus, 
water begins to boil when heated to 212**. 
It is remarkable, that after a liquid has 
begun to boil, it never becomes any hot- 
ter, however strong the fire be to which 
it is exposed. A strong heat indeed makes 
it boil more rapidly, but does not increase 
its temperature. This was first observ- 
ed by Dr. Hooke. The following table 
contains the boiling point of a number of 
liquids. 

Bodiet. Boilisff point. 

Ether 98* 

- Ammonia ..'.... 140 

Alcohol 176 

Water .212 

Muriat of lime . » . . 230 

Nitric acid 248 

Sulphuric acid .... 590 

Phosphorus . : . . . 554 

Oil of turpentine . . . 560 ^ 

Sulphur 570 

Linseed oil 600 

Mercury ...... 660 

It wiU be seen, when we come to treat 
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of the melting point of solids, that it is 
capable of being varied considerably by 
altering the situation of the body. Thus, 
water may be cooled down considerably 
lower than 32^ without freezing. The 
boiUng point is still less fixed, depending 
entirely on the degree of pressure to 
which the liquid to be boiled is exposed. 
If we diminish the pressure, the liquid 
boils at^a lower temperature ; if we in- 
crease it, a higher temperature is neces- 
sary to produce ebulUtion. From the ex- 
periments of Professor Robinson, it ap- 
pears that in a yacuum, alt hquids boil 
about 145^ lower than in the open air, 
under a pressure of 30 inches of inercu- 
ry; therefore water would boil in va- 
cuo at 67°, and alcohol at 34*^. In a Pa- 
pin's digester, the temperature of water 
may be raised to 300°, or even 400°, with- 
out ebulUtion ; but the instant that this 
great pressure is removed, the boiling 
commences with prodigious violence. 

BOLETUS, in boUny, so called from 
its globular form, characterised by Lin- 
naeus as a horizontal fnngus ; porous or 
punched, with lobes underneath. In 
the fourteenth edition of the '< Systema 
Naturae," only twenty-one species are re- 
cited, eleven of which are parasitical and 
stemless,the rest are stipitated. From B. 
igniarius is prepared the amadou, com- 
monly used on the continent for tinder, 
to receive the spark struck from the 
steel by the flint, and the agaric, for stop- 
ping haemorrhage in amputations, &c. 

BOLT, among builders, an iron fasten- 
ing fixed to doors and windows. They 
are generally distinguished into three 
kinds, viz. plate, round, and spring bolts. 
Bolts, in gunnery, are of several sorts, 
as, 1. Transum bolts, that go between the 
cheeks of a gun carriage, to strengthen 
the transums. 2. Prise bolts, the large 
knobs of iron on the cheeks of a carriage, 
which keep the hand-spike from slidmg 
when it is poised up the breech of a 
piece. 3. Traverse bolls, the two short 
bolts that, being put one in each end of a 
mortar carriage, serve to traverse her. 
4. Bracket bolts, the bolts that go through 
the cheeks of a mortar, and by the help of 
quoins keep her fixed at the given ele- 
vation. And, 5. Bed bolts, the four bolts 
that fasten the brackets of a mortar to the 
bed. 

Bolts in a ship, are iron pins, of which 
there are several sorts, according to their 
different make and uses. Such are, drive 
bolts, used to drive out others ; ray bolts, 
with jags or barbs on each side to keep 
them from flying out of their holes; 
clench bolts, which are clenched with 



rivetting hammers ; forelock bolts, which 
have at the end a forelock of iron driv- 
en in, to keep them from starting back : 
set bolts, used for forcing the planks and 
bringing them close together; fend or 
fender bolts, made with long and thick 
heads, and struck into the uttermost 
bends of the ship, to save her sides from 
bruises ; and rings bolts, used for J>ring- 
ing to of the pknks, and those parts 
whereto are fastened the breeches and 
tackles of the guns. 

There are various inventions for driv- 
ing bolts into ships, and others for draw- 
ing them' out ; we shall describe one by 
Mr. R. Phillips, for driving copper bolta 
into ships, for which he received the gold 
medal from theSociety of Arts, &c. in the 
Adelphi. The instrument employed for 
driving the bolts consists of a hollow tube, 
formed from separated pieces of cast iron, 
which are placed upon the heads of each 
other, and firmly held thereto by iron cir* 
cles or rings over the joints of the tube : 
the lowest ring is pointed, to keep the 
tube steady upon the wood ; the bolt, be- 
ing entered into the end of the hole bored 
in the wood of the ship, and completely 
covered bv the iron tube, is driven for- 
wards within the cylinder by an iron or 
steel punch placed against the head of the 
bolt, which punch is struck by a mall ; 
and as the bolt goes farther into the wood, 
part of the tube is unscrewed and takeit 
off, till the bolt is driven home into ita 
place up to the head. 

The tubes are about five inches in cir- 
cumference, and will admit a bolt of seven- 
eighths of an inch in diameter. 

Beferencea to Piate, Life Boats, &c. 

Fig. 4. A, the copper bolt, with one 
end entered in to the wood previous to fix- 
ing the tube. 

B, a piece of timber or ship's side into 
which the bolt is intended to be driven. , 

Fig. 5. C, C, C, C, the parts of the iron 
tube fastened together, ready to be put 
on the bolt A. 

D, D, D, D, iron or brass rings, with 
thumb screws placed over the joints of 
the tube, to hold them firm together. 

E, E, £, E, the thumb screws, which 
keep the rings and tube firm in their pro- 
per places. 

F, two points formed on the lower ring; 
they are to stick into the timber, and to 
enable the tube to be held firm in its 
place. 

Fig. 6. Shews the separation of the 
parts of the tube, which is effected by 
slackening the thumb screws and rings. 
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T0 put them together, you i^tde the 
rings over the joinu placed as close as 
possible, then bv lightening the thumb 
seiews you will have them hrm together, 
mmI may continue the tube to any length, 
from one foot to whatever number U re- 
quiivd 

Fig. 7. G, H, two steel punclies or 
drit's, \o be placed on the hea<l of the 
oopper bolt within the tube whilst driv- 
ite. The blow given upon the punch 
dnves forward the bolt. The shortest of 
tbero should be used first, and when driv- 
en nearly to its head should be taken out 
of the tube, and the longer punch applied 
IB its place. 

BOLTONIA, in botany, so called m 
hoi.iMjr of Mr. James Bolton oi Halifax, a 
l^nus of the Syiigencsia Polygamia Su- 
perflua Natural order of Compositas Op- 
positifolix. fissential character: calyx 
common subimbricate, with linear scales ; 
corolla radiate ; germs compressed, ver- 
tical ; down obscurely toothed, two-horn- 
ed; receptacle honey combed. There 
MP two species, viz. B. asteroides, star- 
irort-flowered bolionia; and B. glastifolia, 
Raucous-leaved boltonia. Both these are 
natives of America, and flower late in the 
autumn. * 

BOMB, in artillery, a shell or hollow 
ball oi" cast iron, having a large vent, by 
which it is filled with gunpowder, and 
which is fitted with a fuze or hollow plug, 
to give fire by when thrown out of a mor- 
tar, &c. : about the time when the shell 
arives at the intended place, the compo- 
sition in the pipe of the fuze sets fire to 
the powder in the shell, which blows it 
all in pieces, to the great annoyance of 
the enemy, by killing the people or firing 
the houses, &c. They are now common- 
ly called shells simply in the English ar- 
tillery. 

These shells or bombs are of various 
nzes, from that of 17 or 18 inches dia- 
meter downwards. The very large ones 
are not used by the English, that of 13 
inches diameter being the highest size 
now employed by them : the weight, di- 
tensions, and other circumstances of 
them, and the others downwards, are as 
in the following table. 
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Mr. Muller tnves the foHowili|f propbf- 
tion for all shells. Dividing the dianu-ter 
of I lie mortar into 30 equal pxrts, then 
the other dimensions in 30ths of that di- 
ameter, will be thus : 

Diameter of the bore or mortar 30 
Diameter of the shell . . . 39| 
Diameter of the hoi low sphere 21 
Thickness of metal at the fuze 

hole 3J 

Thickness at the opposite part 5 
Diameter of the fuze hole . 4r 
"Weight of shell empty . . JJ^d 
Weight of powder fo fill it . ^*jd 



Diameter of 


Ve«ht 


FDwderto 


1 Powder to 


the shell. 


oft£ 


fiU them. 


burst them in 




ihvIL 


lfai.(». 


moitpieeek 




Ihi. 


Ik OS. 


13 inch 


195 


9 ^ 


/ 8 


10 


89 


4 Hi 


3 4 


8 


46 


2 3i 


2 


54Roya] 


^t\ 


\ i* 


14 


4|Cohorn 


Vi 


8 


7 



Where d denotes the cube of the di- 
ameter of the bore in inches. But shelb 
have also lately been made with the me- 
tal all of the same thickness<|uite around. 

In general, the windage or difference 
between the diameter of the shell and 
mortar is one sixtieth of the latter ; also 
the diameter of the hollow part of the 
shell is seven-tenths of the sanoe. 

Bombs are thrown out of mortars or 
howitzers; but they may also be throwil 
out of cannon ; and a very small sort are 
thrown by the hand, which are called 
granadoes. 

Bomb chest, a kind of chest filled usual- 
ly with bombs, sometimes only with gun- 
powder, placed under ground, to tear and 
blow it up into the air, witli those who 
stand upon it. It was formerly set on 
fire by means of a saucisse fastened atone 
end, but is now much disused. 

Bomb ketcfi, a small vessel built and 
strengthened with large beams for the 
use of mortars at sea. 

BOMBARD, a piece of ordnance an- 
ciently in use, exceedingly short and 
thick, and with a very large mouth. 
There have been bombards which hare 
thrown a ball of 300 pounds weight. They 
made use of cranes to load them. 
. BOMBARDIER, a person employed 
about a mortar. His business id to drive 
the fuze, fix the shell, load and fire the 
mortar, and to work with the fire-workers 
on all sorts of fire-works, whether for war 
or recreation. 

BOMBARDIAENT, is the act of as- 
saulting a city or fortress by throwing 
shells into it, in order to set it on fire, or 
otherwise demolish*it. As one of the ef- 
fects of the shell results from its weight, 
it is never discharged as a ball from a 
cannon, that is, by pointing it at a certain 
object : the mortars in England are fixed 
at an elevation of 45**. 

BOMBARDO, a musical instrument of 
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the wind kind, mucli tbtf ttftkie alB tiie 
bassoon, an(i used as a base to the haut- 
boy. 

BOMBAZINB, a name gpven to two 
sorts of stuf}s, the one of silk and the 
other, crossed, of cotton. 

BOMBAX, in botany, £i>giish silk ctl- 
i<m, » genua of the MJonadelphiu Pnl^an- 
dria. Natural order of CohimnifcrK ; 
lialtaceae, Jussieu. Essential character : 
calyx five-cleft; stamina five or more;, 
capsule woody, five celled, fivt -valvcd $ 
seeds wooHy ; receptacle five-cornered. 
There are fmir species, of which we shall 
notioe tbe B. ceiba a» being the most in- 
teresting : it grows to a great size in both 
Indiea; it is one of the taUest trees in 
those eountries j the wood is very light, 
and not much valued, except for ranoea : 
their tmnka are so large, as, when hol- 
lowed, to make very large ones, in Co 
lumbuB^s first voyage it was relati^d, that 
a canoe was seen at the island of Cuba,) 
made of one of these trees, which was 
ninety-five palms lonpf, of a proportional 
width, and capable of containing one hun- 
dred and fifty men. The canoes now made 
in the West Indies from this tree tre- 
({uently carry from fifttten to twenty hogs- 
heads of sugar, from six to twelve hun- 
dred weight each, the average about 
twenty-five tons burthen. When sawn 
into boards, and then well saturated with 
lime-water, the wood bears exposure to 
the weather many years ; it is also form- 
ed, into laths for roofs^ curing pots, and 
hogshead heading. When the tret* de- 
cays, it becomes a nest for the macaca 
beetle, the caterpillar of which, gutted 
and frir(^ is esteemed by many persona 
one of the greatest delicacies. 

BOMBIC acid, in chemistry. The 
silk worm forms an acid liquor, which was 
supposed so be an acid of a peculiar na- 
ture, and accordingly received, in the 
new momenclature, the name of bombio 
acid ; but Mr. Murray thinly that this and 
some other acids formed by insects, as 
that by the ant, which is named formic 
acid, are acetic acid, slightly disguised. 
. BOMBYLIUS, in natural history, a ge- 
nus of insects of the order Diptera : the 
generic character is, . mouth furnished 
with a very long porrected, setaceous, 
bivalve trunk, composed of- horizontal 
valves, including setaceous piercers. The 
insects of this genus have somewhat the 
appearance of the snudler kinds of hum- 
ble bees; thickly covered with erect 
downy hair : they fly with much rapidity, 
and may sometimes be observed to 
hang, as if suspended, over a flower, in 
tUe manner of some of the spinges. 



rapidly yibrating thei^ wing%, and" dart-- 
ing off on the l^ast disturbance to a 
considerable distance. There are forty- 
eight species, according to Gmelin. 
Tutf iBqualis, in the spring iiud early 
summer, is often seen in gardens and 
fields ; and is easily distinguished by its 
downy bee-like body, and its straight 
sharp-pointed proboscis. Its body is co- 
vered with cinereous hair, and the 
wings are blackish along the whole length-' 
of the outer margin. The Pygmaus has 
the wings half black, and the other half 
dotted with black: thorax brown, with 
a white base and tip : the abdomen hairy, 
ferruginous: legs ferruginous : B» aureus 
is hairy ; thorax brown ; abdomen gold- 
en, from which it derives its name. It is 
found in Barbary. The head is covered 
with golden coloured hairs; the sides of 
the thorax are lined with golden-coloured 
hairs ; abdomen with tufts of hairs; 
wings brownish at the base, the tip wtiit- 
ish, with six black dots ; legs testaceous. 

This genus is separated into three divi- 
sions, viz. A distinguished by two hairy 
feelers : atlenna united at the base : B. 
sucker with three incumbent bristles ; no 
feelers; attennx approximate : C. attennx 
distant, the last joint subulate, and two 
feelers. 

BOMBYX. See Phaijbna. 

BONA^efef, or Bona JidCt among law- 
yers, is as much as to say, such a thing 
was done really, without either fraud or 
deceit. 

A man is said to possess any thing 60. 
na fide, who is ignorant of that tiling's 
being the property of another : on the 
contrary, he is said to possess a thing 
mala fide, who is conscious of its being the 
property of another. 

Boka notabiUa, are such goods as a 
person dying has in another diocese be- 
sides that wherein he dies, amounting ta • 
the value of Si at least ; in which case the 
will of the deceased must be proved, or 
administration granted in the court of the 
archbishop of the province, unless, by 
composition or custom, any dioceses are 
authorised to do it, when rated at a great- 
er sum. 

Bona patria, an assise of countrymen, 
or good neighbours, where twelve or 
more are chosen out of the country to 
pass upon an assise, being sworn judicial- 
ly in the presence of the party. 

BOND, an obligatory instrument, or 
deed, in writing, whereby one binds him- 
self to another to pay a certain sum of 
money, or perform some certain acts ; as 
that the obligor shall make a release, ex- 
ecute a sufficient convey aace Qf his estate, 
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save the obligee harmless, perform the 
covenants of a deed, &c. 

A bond contains an obligation with a 
penalty, and a condition generally written 
under it, which expressly mentions the 
sum that is to be paid, or other thing to 
be performed, and to whom, with the li- 
mited time thereof, for which the obliga- 
tion is peremptorily binding. 

The condition of a bond must be to do 
something lawful ; for if it be to perform 
an act matumin te, as to kill a person, &c. 
it is void ; likewise bonds not to use 
trades, &c. are unlawful and void : so also 
are bonds made by compulsion, by in- 
fants, and/me coverts, &c. but if a drunk- 
en man voluntarily g^ves his bond, it shall 
bind him ; and a bond, though it be with- 
out any consideration, is binding. Where 
a bond has no date, or a talse one is in- 
serted therein, if it be sealed and deliver- 
ed, it is a good bond : and a person shall 
not be charged by any bond, though sign- 
ed and sealed, without delivei^, or words, 
or other thing, amounting to it. Notwith- 
standing a bond be made to pay money 
on the 30th of Februa^, and there be 
no such day, the bond is good, and the 
money shall be paid pi'esently. It is the 
same if no time is limited ; in that case 
it must be immediately paid, or in conve- 
nient time. 

If a bond be of twenty years standing, 
and no demand is proved to be made 
thereon, or good cause shewn for so long 
forbearance, upon pleading the {>ayment 
at the day, it shall be intended paid. 

BoiTD, jbott obitf is one that becomes 
payable after the death of some person, 
whose name is specified in it. The life of 
a person being uncertain, the risk attach- 
ea to such bonds frees them from the 
shackles of the common law of usury. 

BoicD,' in carpentry, a term among 
workmen ; as, to make good bond, means 
that they should fasten the two or more 
pieces together, either by tenanting, mor- 
tising, or dovetailing, &c. 

BONE. By bones are meant those hard, 
solid, well-known substances, to which 
the firmness, shape, and strength of ani- 
mal bodies are owin^ ; which, in the lar- 
ger animals, form, as it were, the ground- 
work upon which all the rest is built. In 
man, in quadrupeds, and many other ani- 
mals, the bones are situated below the 
other parts, and scarcely any of them are 
exposed to view ; but shell-fish and snails 
have a hard covering on the outside of 
their bodies, evidently intended for de- 
fence. 
■ The bones are the most solid part of 



animals. Their texture is somefimes 
dense, at other times cellular and porous, 
according to the situation of the bone. 
They are white, of a lamellar structure, 
and not flexible nor softened by heat. 
Their specific gravity differs in diflPerent 
parts. That of adult's teeth is 2.27 : the 
specific gravity of children's teeth is 2.08. 
It must have been always known that 
bones are combustible, and that, when 
sufficiently burnt, they leave behind them 
a white porous substance, which is taste- 
less, absorbs water, and has the form of 
the original bone. The nature of this 
substance embarrassed the earlier che- 
mists. But in 1771, Scheele mentioned, in 
his dissertation on fiuor spar, that the 
earthy part of bones is phosphate of 
lime. This discovery was the first and 
the great step towards a chemical know- 
ledge of the composition of bones. The 
component parts of bones are chiefly four; 
namely, the earthy salts, fat, gelatine, and 
cartilage. The earthy salts may be ob- 
tained, either by calcining the bone to 
whiteness, or by steeping it for a sufficient 
length of time in acids. In the first case, 
the salts remain in the state of a brittle 
white substance ; in the second, they are 
dissolved, and may be thrown down by 
the proper precipitants. These earthy 
salts are four in number : 1. Phosphate 
of lime, which constitutes by far the 
greatest part of the wholie. 2. Carbonate 
of lime. 3. Phosphate of magnesia, lately 
discovered by Fourcroy and Yauquelin. 
It occurs in the bones of all the inferior 
animals examined by these indefiitigable 
chemists, but could not be detected in 
human bones. 4. Sulphate of lime, de- 
tected by Mr. Hatchett in a veiy minute 
proportion. The proportion of &t con- 
tained in bones is various. By breaking 
bones in small pieces, and boiling them for 
some time in water, Mr. Proust obtain- 
ed their fat swimming on the surface of 
the liquid. It weighed, he says, one- 
fourth of the weight of the bones employ- 
ed. This proportion appears excessive, 
andean scarcely be accounted for, without 
supposing that the fat still retained water. 
The gelatine is separated by the same 
means as the fat, by breaking the bones 
in pieces, and boiling them long enough in 
water. The water dissolves the gelatine, 
and gelatinizes when sufficiently concen- 
trated. Hence the importance of bones 
in making portable soups, the basis of 
which is concrete gelatine, and likewise 
in making glue. When bones are de- 
prived of their gelatine by boiling them in 
water, and of their earthy salts by steep- 
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log them in diluted acids, there remains ft 
soft white elastic substance, possessing 
the figure of the bones, and loiown by the 
name of cartilage. From the experiments 
of Hatchett, it appears that this substance 
lias the properties of coagulated albumen. 
Thu cartilaginous substance is the por- 
tion of the bone first formed. Hence the 
softness of these parts at first. The 
phosphate of lime is afterwards gradually 
deposited, and gives the bone the requi- 
site firmness. The gelatine and fat, es- 
pecially the first, give the bone the re- 
quisite degree of toughness and strength ; 
for when they are rempved, the bone be- 
comes brittle. The relative proportion of 
phosphate of lime and cartilage differ ex- 
ceedingly in different bones and in differ- 
ent animals. Ox bones, according to the 
analysis of Fourcroy and Vauquelin, are 
composed of 



Solid gelatine . . . 
Phospnate of lime . . 
Carbonate of lime . . 
Phosphate of magnesia 



51 
37.r 
10 
1.3 

100.0 



See AiTATOMT. 

BONIS rum amwendi$, in law, is a writ 
directed to the sheriffs of London, he. 
charging .them, that a person, against 
whom judgment is obtained, and prose- 
cuting a writ of error, be not suffered to 
remove his goods until the error is deter- 
mined. 

BONNET, in fortification, a small work, 
consisting of two faces, having only a 
parapet with two rows of palisadoes, 
of about ten or twelve feet distance : 
it IS generally raised before the saliant 
angle of the counterscarp, and has a com- 
munication with the covered way, by a 
trench cut through the glacis and palisa- 
does on each side. 

BoHirsT, in the sea-language, denotes 
an addition to a sail : thus they say, lace ' 
on the bonnet, or shake off the bonnet. 

BONNETIA, in botany, so called in 
honour of M. Charles Bonnet, a g^nus of 
the Polyandria Monogynia class and or- 
der. Essential character : csAyx five- 
parted, two parts larger ; corol five-pe- 
talled, three smaller upright, two longer 
declinate ; capsules oblong, three-celled, 
three-valved, many seeded. There is 
only one species, vis. B. mahuria, grows 
in marshy places in Cayenne and Guiana, 
a tree about fifteen feet high, branching 
chiefly towards the top. The flowers are 
borne on terminal sptkes, and arc of a 
purple colour. 



BONTIA, in botany, so called from Ja- 
cobus Bontius, a genus of the Didynamia 
Angiospermia cIms and order. Natural 
order of Personatz. Essential charac- 
ter : caljrx five-parted ; corol two-lipped ; 
lower lip three-parted, revolute; diupe 
ovate, one-seeded, with the end oblique. 
There is but one species, viz. B. daph- 
noides, the leaves of which are thick and 
rather stiff, very smooth and green on 
both aides ; corolla yellowish, with a line 
of dusky purple along the middle of the 
lower lip ; birds grow fat upon the fiiiits, 
but unless the entrails are taken out as 
soon as the bird is killed, it becomes too 
bitter to be eaten. 

BOOK, Uber, the composition of a man 
of wit and learning, designed to commu- 
nicate somewhat he has invented, experi- 
enced, or collected, to the public, and 
thence to posterity; being withal of a com- 
petent length to make a volume. 

In this sense, a book is distinguished 
from a pamphlet, by its greater length : 
and from a tome or volume, by its con- 
taining the whole writing. According to 
the ancients, a book differed from an epis- 
tle, not onlv in bulk, but in that the latter 
was folded, and the former rolled up: 
not but that there are divers ancient books 
now extant, under the names of epistles. 

By 8 Anne, c. 19, the author of any 
booK, and his assigns, shall have the sole 
liberty of printing and reprinting the 
same for fourteen years, to commence 
from the day of the first publication there^ 
of, and no longer; except that, if the au- 
thor be living at the expiration of the 
said term, the sole copy right shall return 
to him for other fourteen years; and if 
any other person shall print, or import, 
or shall sell or expose it to sale, he shall 
forfeit the same, and also one penny for 
every sheet thereof found in his posses- 
sion. But this shall not expose any per- 
son to the said forfeitures, unless the ti- 
tle thereof shall be entered in the regis- 
ter book of the Company of Stationers. 

By statute, eleven copies of each book, 
on me best paper, shall, before publica- 
tion, be delivered to the warehouse-keep- 
er of the Company of Stationers, for the use 
of the Royal Library, the libraries of the 
two universities in England, the four uni- 
versities in Scotland, the library of Sion 
College, the libraiy belonging to the Col- 
lege of Advocates in Edinburgh, the libra- 
ry of Trinity College, Dublin, and the 
King's Inn, Dublin, on pain of forfeiting 
the value thereof, and also five pounds. 

By Stat. 34 Geo. HI. c. 20, and 41 Geo. 
III. c. 107, persons importing, for sale. 
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bookt&nt printed within the united kingp- 
dom, and reprinted io any other, such 
books shall be seized and forfeited ; and 
-eFery person so exposing such bouks to 
ask, for every such ofience, shall forfeit 
the sum of ten pounds. The penaUies 
not to extend to books not havuig been 
printed for twenty years. 

By the act of union, 40 Geo. III. c. 67, 
mil prohibitions and bounties on the ex- 
pert of articles (the produce and ma- 
nufaoture of either countr}) to the other 
^hall cease ; and a countervailiJig duty of 
two-pence for every pound weight avoir- 
dupois of books, bound or unbound, and 
of maps or prints, imported into Great 
BriUin directly from Ireland, or which 
shall be imported into IreUnd from Great 
Britain, is substituted. 

Booxs, materiaU of. Several sorts of 
.materials were used formerly in making 
books : plates of lead and copper, the 
bark of trees, bricks, stone, and wood, 
were the first materials employed to en- 
l^ve such things upon, as men were 
willing to have transmitted to posterity. 
Josepnus speaks of two columns, the one 
of stone, the other of brick, on which the 
children of Seth wrote their inventions 
and astronomical discoveries: Porphyry 
makes mention of some pillars, preserved 
in Crete, on which the ceremonies prac- 
tised by the Corybantes in their sacrifices 
were recorded : Hesiod's works were 
originally written upon tables of lead, 
and deposited in the temple of the Mu- 
ses, in Boeotia ; the ten commandments, 
delivered to Moses, were written upon 
stone; and Solon's laws upon wooden 
planks. Tables of wooil, box, and ivory, 
were common among the ancients : when 
of wood, they were frequently covered 
with wax, that people might write on 
them with more ease, or blot out what 
they had written The leaves of the 
palm-tree were afterwards used instead 
ofwooden planks, and the finest and thin- 
nest part or the bark of such trees, as the 
lime, the ash, the maple, and the elm ; 
from hence comes the word liber, which 
signifies the inner bark of the trees; and 
as these barks were rolled up, in order to 
be removed with greater etise, these rolls 
were called volumen, a volume ; a name 
afterwards given to the like rolls of paper 
or parchment. 

Thus we find books were first written 
on stones, wilnt-ssthe decalogue given to 
Moses : then on the parts of plants, as 
leaves, chiefly of the pidm-tree ; the rind 
and bark, especially of the tilia, or phi- 
lyrea, and the Egyptian papyrus. By de- 



grees, wax, tiien leather, were introdvoe4» 

especially the skins of goats and sheep, 
of which, at lengih, parchment was pre- 
pared : then lead came into use ; also 
linen, silk, horn, and lastly, paper hselF. 

Books, firm if. The first books were 
in the form of u locks and tables : but ns 
flexible matter came to be wrote on, they 
found it more convenient to make their 
books in the form of rolls: these were 
composed of several sheets fastened to 
each other, and rolled upon a stick, or 
umbilicus; the whole making a kind of 
column, or cylinder, which was to b« ma- 
na^d by the ' umbilicus as a handle, it 
bemp^ reputed a crime to take hold of the 
roll itself: the outside of the volume was 
called frwM ; the ends of the umbilicus, 
wmua^ horns, which were usually carved, 
and adorned with silver, ivory, or crven 
gold and precious stones ; the title o-vA- 
A«(^, was struck on the outside ; the 
whole volume, when extended, niig^ht 
make a yard and a half wiile, and fifty 
long. The form which obtains among us 
is the square, composed of separate 
leaves; which was also known, though 
little used, by the ancients. 

Bodks, in a mercantile sense, or Book- 
fe^ptng", the several registers wherein 
merchants and other dealers keep their 
accounts. 

A merchant's books should lexhibit the 
true sute of his affairs. They should 
shew the particular success of each trans- 
action, as well as the general result of the 
whole ; and should be so arranged, as to 
afford correct and ready information upon 
every subject for which they may be con- 
sulted. 

Merchant's books are kept either by 
single, or according to the method of 
double ientry. They who keep ihem in 
the former method have occasion for 
few books, as a journal, or day.book ; 
and a ledger, or post-book ; the former, 
to write all the articles following each 
other as they occur in the course of their 
business ; and the other to draw out the 
accounts of all the debtors and creditors 
on the journal This methml is only pro- 

Ser for retail dealers, or at least for tra- 
ers who h:*ve but very little business : 
but as for wholesale dealers, and great 
merchants, who keep their books accord- 
ing to the doul)le entry, or Italian me- 
thod, as is now most commonly done, their 
business requir^-8 several other books, the 
usefulness of which will be seen from 
what follows. 

The most considerable books, accord- 
ing to the method of double entry, are* 
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the waste-book^ the journal, and the 
ledger ; but beddes these three, which 
are absolutely necessary, there are several 
others, to the number of thirteen, or even 
more, called subservient, or auxiliary 
books, which are used in proportion to 
tlie business a man has, or to the nature' 
of the business a man carries on. These 
books are, the cash-book, the debt- 
book, the book of numeros, the book of 
invoices, the book of accounts current, 
the book of commissions, orders, or ad- 
vices, &c. 

The -waOe-book may be defined a, regis-' 
ter, containing an mventory of a mer- 
chant's effects »nd debts, witli a distinct 
record of all his transactions and deal- 
ings, in a way of trade, related in a plain 
simple style, and in order of time aa they 
succeed one another. 

The waste-book opens with the inven- 
tory, which consists of two parts; first, 
the effects, that is, the money a merchant 
has by him, the goods he has in hand, his 
part of ships, houses, farms, &c. with the 
debts due tO him ; the second part of the 
inventory is the debts due by him to 
others: the difference between which 
and the effects is what the merchants 
call neat stock. When a man begins the 
world, and first sets up to trade, the in- 
ventory is to be gathered from a survey 
of the particulars that make up his real 
estate ; but ever after is to be collected 
from the balance of his oM books, and 
carried to the new. 

After the inventoiy is fairly related in 
the waste-book, the transactions of trade 
come next to be entered down ; which is 
a daily task, to be performed as they oc- 
cur. The narrative ought to exhibit 
transactions, with all the circumstances 
necessary to be known, and no more. It 
should contain the names of persons with 
whom the merchant deals upon trust, the 
conditions of bargains^ the terms of pay- 
ment, the quantity, quality, and prices of 
goods, witn every thing .that serves to 
make the record distinct, and nothing 
else. The waste-book, if no subsidiary 
books are kept, should contain a reco;rd 
of all the merchant's transactions and 
dealings in the way of trade ; and that 
notonly of such as are properly and purely 
mercantile, but of every occurrence that 
affects his stock, so as to impair or in- 
crease it, such as private expences, ser- 
vants* fees, house-rents, mone^ gained, &c. 

The journal^ or daybook^ is the book 
wherein the transactions recorded in the 
waste-book are prepared to be carried to 
the Jedger, by having their proper debt- 

voL. jn. 



ors and creditors ascertained and pointed 
out ; whence it maybe observed, that the 
great design of the journal is to prevent 
errors in the ledger: again, after the 
ledger is filled up, the journal facilitates 
the work required' in revising and cor- 
recting it ; for, first, the waste-book and 
jbumal are compared, and then the jour- 
nal and ledger; whereas, to revise the 
ledger immediately from the waste-book 
would be a matter of no less difficulty, 
than to form it without the help of a jour- 
mX : lastly, the journal is designed as a 

, feir record of a merchant's business ; for 
neither of the two other books can serve 
this purpose ; not the ledger* by reason 
of the order that obtains in it, and also on 
account of its brevity, being little more 
than a large index : nor can the waste- 
book answer this design, as it can neither 
be fair nor uniform, nor very accurate, 
being commonly written by different 
hands, and in time of business. Hence it 
is, that in case of differences between a 
merchant and his dealers, the journal is 
the book commonly called for, and in- 
spected by a civil judge. 

In the journal, persons and things are 
charged debtors to other persons and 
things as creditors ; and in this it agrees 
with the ledger, where the same style is 
used, but diners from it as to forms and 
order ; so that it agp*ees with the waste- 
book in those very things where it differs 
from the ledger ; and on the other hand, 
it agrees with the latter in the very point 
wherein it differs from the former. 

It may be observed, that every case or 
example of the waste-book, when enter- 
ed into the journal, is called a journal 
post, or entrance; thus the examples 
above mdke three direct posts. 

Accounts }n the ledger consist of two 
parxs, which in their own nature are di- 
rectly opposed to, and the reverse of one 
another, and are therefore set fronting 
one another, and on opposite sides of the 
same folio. Thus all the articles of the 
money received go to the left side of the 
cash account; and all the articles or sums 

■ laid out are carried to the right . In like 
manner, the purchase of goods is posted 
to the left side of the accounts of the said 
goods, and the sale or disposal of them to 
the right. 

Transactions of trade, or cases of the 
waste-book, are also made up of two 
parts, which belong to different accounts, 
and to opposite sides of the ledger, e. g. 
If goods are bought for ready money, the 
two parts are, the goods received, and the 
money delivered ; the former of which 
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goes to the left aide of the account of the 
mid goods, and the latter to the right side 
of the cash account. 

The two parts in any case in the waste- 
book, when posted to the journal, are 
denominated, the dne the debtor, the 
other the creditor, of that post ; and when 
carried from thence to the ledger, the 
debtor, or debtor part, is entered upon 
the left side (hence called the debtor 
nde) of its own account, where it is 
charged debtor to the creditor part: 
again, the creditor, or creditor part, is 
posted to the right side, or creditor side 
of its account, and made creditor by the 
debtor- part. Hence Italian book-keeping 
is said to bea method ot keeping accounts 
by double entry, because every single case 
of the waste-book requires at least two en- 
trances in the ledger, viz. one for the debt- 
or, and another for the creditor. 

From what has been said, it is evident 
that the terms debtor and creditor are 
nothing more than marks or characteris- 
tics stamped upon the different parts of 
transactions in the journal, expressing 
the relation of these parts to one another, 
and shewing to which side of their re- 
spective accounts in the ledger they are 
to be carried. 

Having thus far explained the meaning 
of the terms debtor and creditor, we shall 
now proceed to the ledger, or principal 
book of accounts. 

Of the ledger. The ledger is the prin- 
cipal book, wherein all the several arti- 
cles of each particular account, that lie 
scattered in other books, according to 
tlieir dates, are collected, and placed to- 
gether in spaces allotted for them, in 
such a manner, that the opposite parts of 
every account are directly set fronting 
one another, on oppoute sides of the 
same folio. 

The ledger's folios are divided into 
spaces for containing the accounts, on the 
head of which are written the titlee of 
the accounts, marked Dr. on the left hand 
puge, and Cr. on tlie right ; below which 
stand the articles, with the word To pre- 
fixed on the Dr. side, and the word By 
on the Cr. side; and upon the margin 
are recorded the dates of the articles, in 
two small columns allotted for that pur- 
pose. The money columns are the same 
as in other books; before them stand the 
folio column* which contains figures, di- 
recting to the folio where the corres- 
pondMig ledger-entrance of each article 
IS made ; for every thing is twice entered 
in the ledger, viz. on the Di*. side of one 
account, and again qn the Cr. side of 
soo^e other account ; so that the iigiu'es 



mutually refer from the one to tlie other, 
and are of use in examining the ledger. 
Besides these columns, there must be 
kept in all accounts, where number, mea« 
sure, weieht, or distinction of coins, is 
considerea, inner columns, to insert the 
quantity ; and for the ready finding^ ai^ 
account in the ledger, it has an alphabet, 
or index, wherein are written the titles 
of all accounts, with the number of the 
folio where they stand. 

ifow the ledger Ufiledupfrom the journal. 
1. Turn to the mdex, and see whether 
the Dyr. of the joumid-post to be trans- 
portea be written there ; if not, insert 
It under its proper letter, with the num- 
ber of the folio to which it is to be car- 
ried. 2. Having distinguished the Dr. 
and the Cr. sides, as already directed, re- 
cording the dates, complete the entry in 
one line, b> giving a short hint of the na^ 
tore and terms of the transaction, carry- 
ing the sum to the money columns, and 
inserting the quantity j if it be an account 
of goods, &c. in the inner columns, and 
the referring figure in the folio column. 
3. Turn next to the Cr. of the journal- 
post, and proceed in the same manner 
with it, both in the index and ledger; 
with this difference only, that the entry 
is to be made on the Cr. side, and the 
word By prefixed to it. 4. The post be- 
ing thus entered in the ledger, return to 
the journal, and on the margin mark the 
folios of the accounts, with the folio of 
the Dr. above, and the folio of the Cr. 
below, and a small line between them 
thus * . These marginal numbers of the 
journal are a kind of index to the led^^er, 
and are of use in examining the books, 
and on other occasions. 5. In openings 
the accounts in the ledger, follow the or- 
der of the journal ; that is, beginning 
with the first journal-post, allow the first 
space in the ledger for the Dr. of it, the 
next for the Cr. the third for the Dr. of 
the following^ post, if it be not the same 
with some of those already opened, and 
so on till the whole journal be transport- 
ed; and supposing that, through inad- 
vertency, some former space has been 
allowed too large, you are not to go back 
to subdivide it, in order to erect another 
account in it. 

Though these rules are formed for sim- 
ple posts, where there is but one Dr. and 
one Cr. yet they may be easily applied to 
complex ones. 

Ca»h-book. This is the most important 
of the auxiliary books. It is so called, 
because it contains, in debtor and creditor, 
all the cash that comes in and goes out 
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«f a merchant's stock. The receipts on 
the debtor's side ; the persons of whom 
it was received, on what, and on whose 
account, and in what specie ; and the 
payments on the creditor's side: men- 
tioning also the specie, the reasons of the 
■payments, to whom, and for what account 
they are made. 

Books of debits or payments^ is a book in 
which is written down the day on which 
all sums become due, either to be receiv- 
ed or paid, by bills of exchange, notes of 
hand, merchandises bought or sold, or 
otherwise. By comparing receipts and 
payments, one may, m time, provide the 
necessary funds for payments, bjr getting 
the bills, notes, &c. due to be paid, or by 
taking other precautions. 

Book ofnumerot, or tvares. This book 
is kept, in order to know easily all the 
merchandises that are lodged in the ware- 
house, those that are taken out of it, and 
thos*^ that remain therein. 

Book of irwoicet. This book is kept to 
preserve the journal from erasures, which 
are unavoidable in drawing up -the ac- 
counts of invoices of the several mer- 
chandizes received, fent out, or sold; 
wherein one is obliged to enter very mi- 
nute particulars. It is also designed to 
render those invoices easier to find than 
they can be in the waste book or journal. 

Book of accounts currrent. This book 
serves to draw up the accounts which are 
to be sent to correspondents, in order to 
settle them in .concert, before they are 
balanced in the ledger ; it is properly a 
duplicate of the accounts current, which 
is kept, to have recourse to occasionally. 

The other mercantile books, as the 
book of commissions, orders, or advices ; 
the book of acceptances of bills of ex- 
change ; the book of remittances ; the 
book of expenses ; the copy-book of let- 
ters ; the book of postage ; the ship- 
books ; and the book of wor^-men ; re- 
quire no description. To these may be 
added others, which depend on the great- 
er or lesser accuracy of the merchants 
and bankers, and on the several kinds of 
trade carried on by particular dealers. 

Boon-Binding, the art of gathering and 
sewing together the sheets of a book, and 
covermg^tt with a back, &c. It is per- 
formed thus : the leaves are first folded 
with a folding-stick, and laid over each 
other in the order of the signatures; 
then beaten on a stone with a hammer, to 
make them smooth, and open well, and 
afterwards pressed. While in the press 
they are sewed upon bands, which are* 
pieces of cord or pack thread; six 
bands toafolio book; nve to a quarto, oc- 



tavo, &c. which is done by drawing a 
thread through the middle of each sheet, 
and giving it a tUrn round each band, be- 
ginning with the first, and proceeding to 
the lust. After this the books are glued, 
and the bands opened and scraped, for 
the better fixing the paste-boards ; the 
back is turned with a hammer, and the 
book fixed in a press between two boards, 
in order to make a groove for fixing the 
pasteboards : these being applied, holes 
are made for fixing them to the book, 
which is pressed a third time. Then the 
book is at last put to the cutting-press, 
betwixt two boards, the one lying even 
with the press for the knife to run upon ; 
the other above it, tor the knife to run 
against: after which the paste-boards are 
squared. 

The next operation is the sprinkling 
tlie leaves of the book, which is done 
by dipping a brush into vermilion and 
sap-green, holding the brush in one hand, 
and spreading the hair with the. other: 
by which motion the edges of the leaves 
are sprinkled in a regular manner, with- 
out any spots being bigger than the 
others. 

Then remain the covers, which are 
either of calfskin, or of sheep-skin; 
these being moistened in water, are cut 
out to the size of the book, then smeared 
over with paste made of wheat flower, and 
afterwards stretched over the paste- 
board, on the outside, and doubled over 
the edges withinside ; after having first 
taken ofiT the four angles, and indented 
and platted the cover at the head-band: 
whiclfr done, the book is covered, and 
bound firmly, between two bands, and 
then set to dry. Afterwards it is washed 
over with a little paste and water, and 
then sprinkled fine with a brush, unlefis 
it should be marbled, when the spots 
are to be made larger, by mixing the ink 
with vitriol. After this the book is glaz- 
ed twice, with the white of an egg beat- 
en, and at last polislied with a polishing- 
iron passed hot over the glazed cover. 

BOOKSELLER, one who trades in 
books, whether he prints them himself 
or g^ves them to be printed by others. 

Booksellers are in many places ranked 
among the members of universities, and 
entitled to the privileges of students, as at 
Tubingen, Saltsburg, and Paris, where 
they have always been distinguished from 
the vulgar and mechanical traders, and 
exempted from divers taxes and imposi- 
tions laid upon other companies. 

The traffic of books was anciently very 
inconsiderable, insomuch that the book- 
merchants^ both of England^ France, and 
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Bpiin* and other countries, were distin- 
guished by the appellation of stationers^ 
as liaving no shops, but only stalls and 
stonds in the streets. During this state, 
the civil magistrates took litttle notice of 
the booksellers, leaving the government 
of them to the universities, to whom they 
were supposed more immediate retain- 
ers ; who accordingly gave them laws and 
regulations, fixed prices on their books, 
examined their correctness, and punished 
them at discretion. 

But when, by the Invention of printing, 
books and booksellers began to multiply, 
it became a matter of more consequence, 
and the sovereigns took the direction of 
them into their own hands ; giving them 
new statutes, appointing oftlcers to fix 
prices, and grant licences, privileges, 
&c. Authors frequently complain of the 
arts of booksellers. Lord Shaftsbury 
gives us the process of a literary contro- 
versy blown up by the booksellers. The 
publication of books depends much on the 
taste and disposition of booksellers. A- 
mong the German writers, we find per- 
petual complaints of the difficulty of pro- 
curing booksellers : many are forced to 
travel to the book fairs at Frankfbrt or 
Leipsic, to find booksellers to undertake 
the impression of their works. 

BOOM, in the sea language, a long 
piece of timber, with which the plue .of 
the studding-sail is spread out : and some- 
times the boom is used to spread or boom 
out he clue of the mainsail. 

Booit denotes also a cable stretched 
athwart the mouth of a river or harbour, 
with- yards, topmasts, battling or spars of 
wood lashed to it, to prevent an enemy's 
coming in. 

BOOPIS, in botany, bulT* eye, a genus 
of the Syngenesis Segregata class and or- 
der. Calyx one-leaved, many parted, 
many-flowered ; florets tubular ; recep- 
tacle chaffy; seeds each involved in its 
proper calycle, and crowned with its per- 
manent teeth. Two species. 

BOOT topping, in naval affairs, signifies 
the operation of scraping off the grass, 
slime, shells, &c. which adhere to the 
bottom of the ship, near the surface of 
the water, and daubing it over with a 
mixture of tallow, sulphur, and resin ; it 
is chiefly performed where there is no 
dock or other commodious situation for 
careenin?, or when the hurry of a voy- 
age renders it inconvenient to have the 
whole bottom cleansed. 

Boot tree, or Boot loitf an instrument 
used by shoemakers to widen the leg of 
a boot. It is a wooden cylinder slit into 
two parts, between which, when it is put 



into the boot, they.drive by main ibrce a 
wedge or quoin. 

BOOTES, a constellation of the north- 
ern hemisphere, consisting of 23 star^ 
according to Ptolemy's catalogue ; and of 
45, in Mr. Flamstead's catalogue. 

BORACIG add. See Borax. 

BORAGO, in botany, a genus of the 
Pentandria Monogynia class and order. 
Natural order of Aspenefoliae. Essential 
character : corolla rotated; throat closed 
with rays. There are five species. B. of- 
ficinalis, common borage, is rou^h, with 
white stiff prickly hairs ; calyx divided to 
the very base, as is also the corolla^ but 
it falls off in one piece ; tube very short 
and white ; segments acute. The com- 
mon colour of the corolla is blue ; but it 
varies to flesh-coloured and white. It is 
a biennial plant, flowering from May to 
August. Borage wss formerly in great 
request, being reckoned one of the four 
conlial flowers. The whole herb b suc- 
culent and mucilaginous, having a Ikint 
smell when bruised. The juice affords a 
true nitre. This plant came originally 
from Aleppo. 

BORASSUS, in botany, a genus of 
plants, the characters of which are not 
well ascertained. Class Appendix Palmz, 
Linnxus. Essential character: corolla 
three-parted; male stamina six; female 
styles three ; drupe three-seeded. There 
is but one species with its varieties, viz. 
B. flabelliformis, .has a dark-coloured 
bark ; the wood is a dar^-brownish red, 
and has a soft pith in the middle ; fronds 
decussate on the top of the trunk ; stipe 
near six feet in length, flat, and a little 
hollow, with rough spines along the 
edges ; below, near a ^an in breadth ; 
above, not more than a palm ; the leaf 
part is large, and folded like a fan or um- 
brella, for which purpose it is used. The 
male and female flowers are on different 
trees, which have been conndered as dis- 
tinct species. This tree is from twenty- 
five to thirty feet in height, two feet thick 
at bottom and one at top. The fruit is as 
large as a child's head. Wine and sugar 
are made from the sap of this palm. It is 
a native of Ceylon, the coast of Coroman- 
del, Java, &c. 

BORATES, salts formed with the bora- 
cic acid. See the next article. 

BORAX, in chemistry, is a name given 
to a species of white salt much used by 
various artists. Its use in soldering me<> 
tals appears to have been known to Agpri- 
cola. Borax is found imxed with other 
substances in Thibet. It seems to exist 
in some lands adjacent to lakes, firom 
which it is extracted by water, and de- 
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posited hii^bse lakes; whence, in siim- 
mer, when the water is shallow, it is ex- 
tracted, and carried oif in large lumps. 
Sometimes the water in these lakes is ad- 
mitted into reservoirs, at the bottom of 
which, when the water is exhaled by the 
summer's heat, this salt is found. Hence 
it is carried to the Elast Indies, where it 
is in some measure purified and crystal- 
lized : in this state it comes to Europe, 
and is called tineal. In other parts of 
Thibet, it seems, by accounts received 
from China, they dig it out of the ground 
at the depth of about two yards, where 
they find it in smaller ciystalUne masses. 
Borax, or sub-borate of soda. This salt, 
the only one of the borates which has 
been accurately examined, is supposed to 
have been known to the ancients, and to 
be the substance denominated chrysocol- 
la by Pliny. At any rate, it is mentioned 
by-Geber as early as the ninth centui]r» 
under the name of borax. Its composi- 
tion was first pointed out by Geoifroy, in 
1732, and Baron, in 1748. Bergman de« 
monstrated that it has an excess of base, 
and is therefore in the state of a sub-bo- 
rate. 

Borax, purified, may be obtained crys- 
tallized in hexangulfl^ prisms, of which 
two sides are much broader than the re- 
mainder, and terminated by triangular 
pyramids ; it is of a- white colour : its spe- 
cific gravity is 1.740 : it converts vegeta- 
ble blues to green : its taste is styptic 
and alkaline ; it is soluble in twenty times 
its weight of water, of the temperature of 
60^, 'and six times its weight of boiling 
water : when exposed to Uie air it efflo- 
resces slowly ana slightly : when heated, 
it swells, loses about four-tenths of its 
weight, becomes ropy, and then assumes 
the form of a light, porous, and very fria- 
ble mass, known by the name of calcined 
borax ; in a strong heat it melts into a 
transparent ^lass, still soluble in water. 
When two pieces of borax are struck to- 
gether in the dark, a flash of light is emit- 
ted. This salt, according to Bergman, is 
composed of 



Acid . . 


. . 39 


Soda . . 


. 17 


Water . . 


. . 44 
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ThouG^ borax has been in common use 
for nearly three centuries, it was only in 
1702 that Romberg, by distilling a mix- 
ture of borax and green vitriol, discover- 
ed the boracic acid. He called it narco- 
tic or sedative salt, from a notion of his 



that it possessed die properties indicated 
by these names. GeoflTroy afterwards dis- 
covered, that borax contained soda ; and, 
at last. Baron proved, by a number of ex- 
periments, that borax is composed of bo- 
racic acid and soda ; that it may be re- 
produced by combining these. two sub- 
stances ; and that therefore the boracic 
acid is not formed during the decompo- 
sition of borax, as former chemists had 
imagined, but- is a peculiar substance, 
which pre-existed in that salt. This acid, 
for purposes of experiment, is obtained 
from the purified borax of commerce, by 
one of the followinj^ processes : 1. To a 
solution of borax in boiling water, add 
half its weight of sulphuric acid, preyi- 
ously diluted with an equal quantity of 
water. Eva)>orate the solution a little; 
and on cooling, shining, scaly crystals 
will appear, which consist of boracic acid. 
Let toem be well washed wiUi distilled 
water, and dried on filtering paper. 2. 
Let any quantity of borax be put into a 
retort, with half its weight of sulphuric 
acid, and half its wei|[ht of water. Bo- 
racic acid may be obtained b^ distillation, 
and may be purified by washing in water, 
&c. as before. Boracic acid has the fol- 
lowing qualities :• 1. It has a solid form, 
is destitute of smell, and nearly so of 
taste : 2. It fuses, when heated, and loses 
its water of crystallization. If the heat 
be increased suddenly, before it has lost 
its water of ci^stallization, it sublimes ; 
but, otherwise, it melts into a glass, which 
is permanent in the strongest fire : 3. It 
is soluble in twelve parts of cold water, 
and in three or four of boiling water : 4." 
This solution reddens ve|^table blue co- 
lours, and effervesces with alkaline car- 
bonates : 5. It is soluble in alcohol, and 
the solution burns with a beautiful green 
flame : 6. It combines with alkalies and 
earthy ; but the only important combina^ 
tion which it forms is with soda. 

BORBOKIA, in botany, so called from 
Gaston Bourbon ; a genus of the Diadel- 
phia Decandria class and order. Natural 
order of Papilionaceae or Leguminosx. 
Essential character : calyx acuminate, 
spiny ; stigma emarginate ; legume mu- 
cronate. There are six species. B. eri* 
cifolia, is a small subvillose shrub, with 
small ovate linear leaves, nerveless, 
smooth above, villose beneath, revolute ; 
heads sessile, with small flowers. These 
plants .grow naturally at the Cape of 
Good Hope, where they rise to the height 
of ten or twelve feet j but they are sel- 
dom more than four or five in Europe. 

BORDURE, in heraldry, a cutting off 
from within the escutcheon, all round it. 
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about one-fifth of the field, senring as a 
difference in a coat of arms, to distin- 
guish families of the same name, or per- 
sons bearing the same coat. 

BOKE, among engineers, denotes the 
diameter of the barrel of a gun or cannon, 
or rather its whole cavity. 

BoRS, •guare, among mechanics, a 
square piece of well-tempered steel, fit- 
ted into a handle, serving to widen holes, 
and make them perfectly round. 

BOKEALIS. See the article Ausora. 

BORBLLI, (J. Alphonso) a celebrat- 
ed philosopher and mathematician, bom 
at Naples ihc 38th of January, 1608. He 
was professor of philosophy and mathe- 
matics in some or Uie most celebrated 
universities of Italy, particularly at Flo- 
fence and Pisa, where he became highly 
in' favour with the princes of the house of 
Medicis. But having been concerned in the 
revoh of Messina, he was obliged to retire 
to Rome, where he spent the remainder 
of his life, under the protection of Chris- 
tina, Queen of Sweden, who honoured 
him with her friendship, and, by her libe- 
rality tow'ards him, softened the rigour of 
his hard fortune. He continued two years 
in the convent of the regular clergy of 
St. Pantaleon, called the" Pious Schools," 
where he instructed the youth in mathe- 
matical studies. And this study he. pro- 
secuted with great diligence for many 
years afterwards, as appears by his cor- 
respondence with several ingenious ma- 
thematicians of his time, and the frequent 
mention that has been made of him by 
others, who have endeavoured to do jus- 
tice to his mcmoiy. He wrote a letter to 
Mr. John Collins, in which he discovers a 
gfreat desire, and endeavours to promote 
the improvement of those sciences ; he 
also speaks of his correspondence with, 
and great affection for, Mr. Henry Olden- 
burg. Secretary of the Royal Society; 
and Dr. Wallis; and of the then late 
learned Mr. Boyle. He died of a pleuri- 
sy, in his 72d year, December Si, 1679. 
His principal work was " De Motu Ani- 
maJium,*' in two volumes, small 4to. The 
object of this ^ork was to explain the 
functions of animal bodies, on mechani- 
cal principles. He describes the fibres 
of the muscles, and measures the power 
or force which each possesses, and the 
power of them collectively. He points 
out in what manner that power is increas- 
ed or diminished, by the manner in which 
the fleshy fibres are joined to the tendons. 
He calculates the power of the heat, in 
propelling the blood, which he supposes 
equal to 180,000 pounds weight. In his 



calculations, Borelli was foa^d to have 
erred in many respects, but his principles 
were generally admitted. 

BORER, an instrument invented for the 
purpose of searching or exploring the 
nature of soils ; it consists of iron rods, 
about six feet long, made to screw into 
one another ; to the lower one is fixed a 
steel point ; with an instrument of this 
kind, two men will easily sound the depth 
of twelve feet in a quarter of an hour, if 
they do not meet with stones. When the 
rod becomes too heavy to be conveniently 
nunaged with the hand, it may be raised 
by a rope fiuitened at one end to the han- 
dle, ana at the other to a roller, or kind 
of windlass, erect* d at a proper height, 
perpendicularly over the hole, and turned 
with one or two handles. The toughest 
iron is used for making this instrument, 
which should be well hammered, till its 
surface is quite smooth and even ; for the 
least roughness and inequality would oc- 
casion a friction, that must greatly retard 
its working. For the same reason, and 
also to increase the force of its fall, it is 
necessary that it should be perfectly 
straight, nor should it ever be struck with 
a mallet, &c. to force it down, because a 
blow might bend it, and it would easily 
break anerwards. A bit, like that of an 
auger, proportioned to the thickness of 
the rod, may at any time, when necessary, 
be substituted instead of the steel point, 
to draw up a sample of the substance from 
the very bottom of the sounding. 

BORING, in a general sense, the art of 
perforating, or making a hole through any 
solid body. 

BoRiNs, in mineralogy, a method of 
piercing the earth with scooping irons, 
which being drawn back at proper times, 
bring up with them samples of the differ- 
ent strata through which they have pass- 
ed ; by the examination of which the 
skilful mineralogist will be able to g^ess 
whereabouts a vein of ore may lie, or whe- 
ther it will be worth while to open a mine 
there or no. 

Boring of rvater-pipes. The method 
of boring alder poles for water-pipes is 
thus : beiiig furnished with poles of a fit 
size, horsds or tressels are procured of a 
due height, both to lay the poles, and rest 
the auger on in boring ; they also set up 
a lathe, whereby to turn the lesser ends 
of the poles, and adapt them to the cavi- 
ties of the greater ends of others, in order 
to make the joint shut each pair of poles 
together. The outer, or concave part, is 
called the female, and the other, or inner, 
the male part of the joint. In turning 
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the male part, they make a channel, or 
small g^roove in it, at a proper distance 
from the end ; and, in the female part, 
bore a small hole to lit over this channel; 
they then bore through their poles, 'stick- 
ing up great nails at each end, to guide 
them right ; but they commonly bore a 
pole at both ends, so that if it be crooked 
one way, they can nevertheless bore it 
through, and not spoil it. 

BOKONIA, in botany, a genus of the 
Octandna Monogynia class and order. 
Calyx four-parted ; petals tour ; antherx 
pedicelied below the summits of the fila- 
ments ; style, from the top of the germ, ' 
very short; stigma capitate; capsule 
four-united; seeds coated. There are 
four species, natives of New South Wales. 
BOHOUGH, or BuaeH, in a general 
sense, signifies a town, or a corporation, 
which is not a city. The word, in its bri- 
rinal signification, is by some supposed to 
have meant a company, consisting of ten 
fiuniljes, which were bound together af 
each other's pledge. Afterwards, as 
Yerstegan has it, borough came to signi- 
fy a town, having a wall, or some kind 
of enclosure, around it. And all places 
that in old times had . the name of bo- 
rough, it is said, were fortified, or fenced 
in some shape or other. Borough is a 
place of safety and privilege ; and some 
are called free burghs, and the tradesmen 
in them free burgesses, from a freedom 
they bad granted to them originally, to 
buy and sell without disturbance, and ex- 
empt them from toll. 

Borough is now particularly appropri- 
ated to such towns or villages as send 
burgesses or repress r.latives to parlia- 
ment, whether they may be incorporated 
or not. 

They are distinguished into those by 
charter or statute, and those by prescrip- 
tion or custom ; the number in England 
is one hundred and forty-nine, some of 
which send one, but the most of them two 
representatives. 

BoBovsHs, royedf in Scotland, are cor- 
porations made for the advantage of 
trade, by charters granted by several of 
their kings, having the privilege of send- 
ing commissioners to represent them in 
parliament, besides other peculiar immu- 
nities. They form a body of themselves, 
and send commissioners each to an an- 
nual convention at Edinburgh, to con- 
sult for the benefit of trade, and their ge- 
neral interest. 

BoBoueB, English, a customary uescent 
of lands or tenements, in certam. places, 
by which they descend to the youngest 



instead of the eldest son ; or, if th« 
owner have no issue, to the younger in- 
stead of the elder brother. The custom 
Soes with the land, although there be a 
evise or feoffment at the common law to 
the contrary. The reason of this custom, 
says Littleton, is, because the youngest is 
presumed, in law, to be least able to pro- 
vide for himself. 

BoRousH-HBAD, or heodbdTQngh, callect 
also borough-holder, or bursholder, the 
chief man of the decenna, or hundred, 
chosen to speak and act in behalf of the 
rest. 

Headborough also signifies a kind of 
head constable, where there are several 
chosen as his assistants, to serve war- 
rants, Ike, 

BORKOWING, when money, com, 
grain, gold, or other commodity, merely 
esteemed according to its price, is bor- 
rowed, it is repaid by retuniing an equal 
quantity of the same thing, or an equal 
value in money. If money is borrowed, 
it is always understood that interest is 
payable, and it is by law demandable ; but 
when a house, or a horse, &c. is borrow- 
ed, the restoration of the identical pro- 
perty is always understood ; or if a thing 
be used for any other or more purposes^ 
than those for which it was borrowed, or 
be lost, the party may have his action on 
the^cast' for it. 

BOS, in zoology, the ex, a genus of 
quadnipeds of the order of Pecora. The 
generic character is, horns concave, turn- 
ed outwards, lunated, smooth ; front teeth 
eight in the lower jaw ; canine teeth none. 
B. taurus, the bison, from which the se- 
veral races of common cattle have been 
gradually derived, is found wild in many 
parts^ both of the old and the new conti- 
nent ; inhabiting woody regions, and ar- 
riving at a size far larger than that of the 
domestic or cultivated animal. In this its 
native state of wildness, the bison is dis- 
tinguished not only by his size, but by 
the superior depth and siiagginess of 
his hair, which, about the head, neck, and 
shoulders, is sometimes of such a length 
as almost to touch the ground. His horns 
are rather short, sharp- pointed, extreme- 
ly strong, and stand distant from each 
other at their bases, like those of the com- 
mon bull. His colour is sometimes of a 
dark blackish brown, and sometimes ru- 
fous brown; his eyes large and fierce ; his 
limbs extremely strong, and his whole as- 
pect in a degree savage and gloomy. See 
Plate Ul. Mammalia, fig. 2. 

The principal European regions where 
this animal is at present found are, the 



Digitized by VjOOQ IC 



B08. 



mirshy forests of Poland, the Carpathian 
mountains, and Liiluiania. Its chief Asi- 
atic residence is the neighbourhood of 
Mount Caucasus ; but it is also found in 
other parts of the Asiatic world. 

Tlie common ox ia^ in reality, the bi- 
son reduced to a domestic state ; in 
which, in different parts of the world, it 
runs into'as nuiny varieties as the sheep ; 
differing widely^ in size, form, and colour, 
according to climate and other circum- 
stances. Its importance in this its domes- 
tic state needs not be mentioned. For- 
merly the ox constituted the whole rich- 
es of mankind ; and he is still the basis 
of the wealth of nations, which subsist 
and 6ourish in proportion to the cultiva- 
tion of their lands and the number of their 
cattle. 

B. Americanus.— Horns round, distant 
at the base, short, black, and pointing out- 
wards ; mane long, woolly ; gibbosity of 
the back large and fleshy ; neck thick ; 
hind- parts slender; tail a foot long, tuft- 
ed at the end; hair of the heiud and 
bunch long, woolly, waving, rusty brown. 
It grows to a vast size, and has ^een 
found to weigh sixteen hundred, and 
even two thousand four hundred pounds; 
the strongest man cannot lift one of the 
skins from the ground. These were the 
only animals which bore any affinity to 
the European cattle, on the first discove? 
ry of the American continent, and might 
have been made to answer every purpose 
of the European cow ; but the natives be- 
ing in a savage state, and living chiefly 
by chase, had never attempted the do- 
mestication of the animal. 

The Urus, or wild bull, is a variety of 
the ox kind, and is chiefly to be met with 
in the extensive forests of Lithuania. It 
grows to a size almost equal to the ele- 
phant, and is quite black ; the eyes are 
red and fiery, the horns thick and short, 
and the forehead covered with a quantity 
of curled hair; the neck is short atid 
strong, and the skin has an odour of 
musk. The female, though not so big as 
the male, exceeds the largest of our bulls 
in size : nevertheless her udder is ex- 
tremely small. Upon the whole, how- 
ever, this animal, wliich greatly resem- 
bles those of the tame kind, probably 
owes its variety to its natural wiidness, 
awi the richness of the pastures where it 
is produced. Fig. 1. 

The Zebu is another variety of the Bos 
Taurus. They are all equally docile and 
gentle when tamed, and are in general 
covered with fine glossy haiv, softer and 
more beautiful than that of the common 
cow. Their humps are of different sizes. 



in some welching from fottv to fifty 
pounds, but in others less. That pari is 
in general considered as a great delicacy, 
and when dressed has much the appear- 
ance and taste of udder. Fig. 3. 

The Bisons of Madagascar and Malabar 
are of the great kind ; those of Arabia 
Petrea, and most parts of Africa, are of 
the Zebu or small kind. In America, es- 
pecially towards the north, the American 
ox is well known. They herd togpether 
in droves of from one or two hundred to 
ei^ht or ten thousand, on the banks of the 
Mississippi and Missouri, where the in- 
habitants hunt them, their flesh being 
esteemed good eating. They aH breed 
with the tame cow. 

The oxen of India are of different sizes, 
and are made use of in travelling, as sub- 
stitutes for horses. Their common pace 
is soft. Instead of a bit, a small cord is 
passed through the cartilage of the nos- 
trils, which is tied to a larger cord, and 
serves as a bridle. They are saddled Uke 
horses; and, when pushed, move very 
briskly : they are likewise used in draw- 
ing chariots and carts. For the former 
purpose white oxen are in great esteem, 
and much admired. They wiU perform 
journies of sixty days, at the rate of from 
twelve to fifteen leagues a day, and their 
travelling pace is generally a trot. In 
Persia there are many oxen entirely white, 
with small blunt horns, and humps on their 
backs. They are very strong, and carry- 
heavy burthens. When about to be load- 
ed, they drop down on their knees like 
the camel, and rise when their burthens 
are properly fastened. 

Bos babybut or hnffah^ ox with horns 
lying backwards, turning inwards, and 
flat on the fore part. In its general ap- 
pearance, the buffalo is so nearly allied 
to the common ox, that, without an at- 
tentive examination, it might pass for a 
variety of the same animu. It differs, 
however, in the form of its horns, and in 
some particulars relative to its internal 
structure. The buffalo is rather superior 
in size to the common ox ; the head targper 
in proportion; the forehead higher; 
the muzzle of a longer form, but at the 
same time broad and square : but it' is 
principally the form of the horns that 
distinguishes the buffalo. They are large, 
and of a compressed or depressed form, 
with the exterior edge sharp. The buf- 
falo has an appearance of great streng^, 
and a more ferocious or malignant aspect 
than the bull, owing to the convexity of 
his forehead, the smallness of his eyes, 
the flalness of his muzzle, and the flatter 
and more inclined position t)f his. horns. 
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The geneml or prevauUng colour of the 
bufifalo is blackish, except the hair on the 
top of the forehead, and that at the tip of 
the tail, which is of a yellowish white ; 
the skin itself is also of a black colour ; 
and from this general cast it is but very 
seldom observed to vary. As the buffalo 
in his domesticated state is, in general, 
larger and stronger than the ox, he is em- 
ployed with advantage in different kinds 
of labour. Buffaloes are made to draw 
heavy loads, and are commonly directed 
and restrained by means of a nng passed 
through the nose. Two buffaloes yoked, 
or rather chained, to a cart, are able to 
draw as much as four strong horses. As 
they carry their neck and head low, the 
whole weight of their body is- employed 
in drawing ; and their mass much surpass- 
es that of a labouring horse. In its ha- 
bits the buffalo is much less cleanly than 
the ox, delighting to wallow in the mud ; 
and, next to the hog, may be considered 
as the dirtiest of domesticated quadru- 
peds. His voice is deeper, more uncouth, 
and hideous, than that of the bull The 
milk of the female buffalo is said, by some 
authors, to be not so good as that of the 
cow ; but it is more plentiful, and is used 
for the purposes of the dairy in the warm- 
er regions 

Italy is the countiy where buffaloes 
are at present most common, in a domes- 
ticated state; being used, as in India, 
both for the dairy and for draught. The 
district of the Pontine marshes is the spot 
which may be considered as their princi- 
]>al station. In India this animal is occa- 
sionally used for the saddle, as a substi- 
tute for the horse. 

T)ie buffalo, like other animals of this 

fenus, admits of varieties as to size and 
gure. Of these the most remarkable is 
the small naked Indian buffalo of Mr. Pen^ 
nant, which is the size of a runt, with a 
nearly naked body, thinly beset with brist- 
ly hair ; the rump and thighs quite bare : 
the first being marked on each side with 
dusky stripes pointing downwards, the last 
with two transverse Istripes; the horns 
compressed sideways, taper, and sharp at 
the point It is a native of India. Another 
variety, still smaller, is said to occur in the 
mountains of the Celebes, which are full of 
caverns. This variety isof the size of a mid- 
dling sheep, and is seen in smallherds, ve- 
ry wild, and difficult to be taken; and even 
in confinement are so tierce, that Mr. 
Pennant records an instance of fourteen 
stags being destroyed in the space of a 
single night by one of these animals, which 
was kept in the same paddock. Fig. 4. 
VOJL. 11. 



Bos motchoHu, or musk ox, havmg verj^ 
longpendtJit hair, and horns Tin the male 
approximated at the base) bending in- 
wards and downwards, and outwards at 
the tips. It is a native of North America, 
where it appears to be a very local ani- 
mal, being found first in the tract between 
Churchill river and that of the Seals, on 
the west side of Hudson's Bay, and is very 
numerous between the latitudes of 66r 
and 739 north, which is as far as any tribes 
of Indians go. This animal is but of small 
size, being rather lower than the deer, 
but larger or thicker in body. The hair 
in the male is of a dusky red colour, ex- 
tremely fine, and so long as to trail on the 
^7*ound, and render the animal a seem- 
ingly shapeless mass, without distinction 
of head or tail ; the ^gs are very short ; 
the siioulders rise into a lump, and the 
tail is short, being a kind of stump, of a 
few inches only, with very long hairs. 
Beneath the hair, on all parts of the ani- 
mal, is a fine cinereous wool, which is 
said to be more beautiful than silk when 
manufactured into stockings and other 
articles. The horns are closely united at 
the base, bending inwards and down- 
wards ; but turning outwards towards the 
tips, which are very sharp; near the 
base the horns are two feet in g^nh, but 
are only two feet long, when measured 
along the curvature ; the weight of a 
pair, separated from the headf is some- 
times sixty pounds. 

Bos grunmens, or yak, (Imying, with 
cylindric horns curving outwards, very 
long pendent hair, and extremely villose, 
horse-like tail,) is about the size of an 
English bull, which he resembles in the 
general figure of the body, head, and 
legs ; it is covered all over with a thick 
coat of long hair ; the head is rather 
short, crowned with twa smooth round 
horns, which, tapering from the root up- 
wards, terminate in sharp points ; they 
are arched inwai'ds, bending towards 
each other, but near the extremities are 
a little turned back. 

They are a very valuable property to 
the tribes of itinerant Tartars, called 
Duckba, who live in tents, and tend them 
from place to place : they at the same 
time aiford their herdsmen an easy mode 
of conveyance, a good covering, and 
wholesome subsistence. They are never 
employed in agriculture, but are extreme- 
ly useful as beasts of burthen ; for they 
are strong, surefooted, and carry a great 
weiglit. Tents and ropes are manufac- 
tured of their hair ; and among the hum- 
bier ranks o£ herdsmen, caps and jack«t0 

H h 
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are made of tbeir skins. Thetr tails are 
esteemed throughout the East, as far as 
luxury and parade have any influence on 
the manners of the people. In India no man 
of fashion ever goes out, or sits in form 
at home, without two chowrabadars, or 
brushers, attending him, each furnished 
with one of these tails mounted on silver 
or ivor3r handles, to brush away the flies. 
The Chinese dye them of a beautiful red, 
and wear them as tufts to their summer 
bonnets. The yak is the most fearful of 
animals, and very swift ; but when chased 
by men or dogs, and finding itself neariy 
overtaken, it will face its pursuers, and 
hide its hind parts in some bush, and wait 
for t}iem ; imagining that if it could con- 
ceal its tail, which was the object they 
were in search of, it would escape unhurt. 

Bos caffer^ or Cape ox, (having the 
horns very broad at the base, then spread- 
ing downwards, next upwards, and at the 
tips curving inwards;) inhabits the inte- 
rior parts m Africa, north of the Cape of 
Good Hope, and is greatly superior in 
size to the largest English qx. It is of a 
very strong and masculine* form, with a 
fierce and malevolent aspect. lu colour 
IS a deep cinereous brown ; the hair on 
the body is rather short, but that on the 
head and breast very long, coarse, and 
black, hanging down the dew-lap, like 
that of a bison ; from the hind part of the 
head to* Ibe midde of the back is also a 
loose black viane ; the tail nearly naJced 
at the base^ the remainder being covered 
with long loose hair. These animals are 
found inlarge herds, in the desert parts 
beyond the Cape ; and, if met in the nar- 
row parts of woods, are extremely dan- 
gerous, rushing suddenly on the travel- 
ler, goring and trampling both man and 
horse under foot. It is also said, that 
they will often tftrip off the skin of such 
animals as they have killed, by licking 
them with their rough tongues, as record- 
ed by some of the ancient authors of the 
bison. 

BOSCIA, in botany, a genus of the Te- 
trandria Trigynia class and order, Calyx 
four-toothed; corolla four petalled ; cap- " 
sule four-celled. One species, found at 
the Cape. 

BOSEA, in botany, from Bose, a sena- 
tor of Leipsic, a genus of the Pentandria 
Digynia class and order. Essential cha- 
racter : calyx five-leaved ; corolla none ; 
berry one-seeded. There is but one spe- 
cies, vix. B. yervamora, golden rod tree, 
IS a strong woody shrub, with a stem as 
large as a man's leg, the branches come 
out very irregularly, and nuike conaidera- 



hie shoots in summer; these branches 
retain their leaves till spring, when they 
fall off, and new leaves are produced 
aoon after. It is a native of the Canary 
islands, and is also found in some of the 
West India islands. 

BOSSIiEA, in botany, a genus of the 
Diadelphia Decandria : calyx two-lipped, 
the upper lip inversely heart shaped; 
banner with two glands at the base ; keel 
of two petals : legume pedicelled, com- 
pressed, many-seeded. One species, a 
native of New Holland. 

BOSTRICHUS, in natural history, a ge- 
nus of insects of the order Culeoptera : 
antennae clavate, the club solid ; thorax 
convex, slightlv margined ; head inflect- 
ed and hid under the thorax. There are 
about thirty species. They are a very fer- 
tile and voracious tribe, and destructive 
to woods,- making those deep irregular 
channels, so often observable m the bark 
and wood of trees. They are found chief- 
ly in Europe and America. 

BOTANY, is that science which teach- 
es a knowledge of the vegetable king- 
dom, as its name, derived n*om j3«r«y9, 
an herb or grass, expresses. This word 
may be easily traced to its primative fie^f, 
or ^ctut, to feed, and since plants have 
ever been re^rded as the food of a large 
portion of animals, the aptness of its deri- 
vation is apparent. This study, in its 
inost limited sense, includes the practical 
discrimination, methodical arrangement, 
and systematical nomenclature of vegeta- 
bles : while, in a more enlarged view, it 
coinprises the anatomy and functions of 
their several parts, together with the va- 
rious qualities and uses which render 
them serviceable either to mankind or the 
brute creation. In this respect boUny 
may be considered as a vast and almost 
boundless study ; nor is the merely sys- 
tematical department of botany or natural 
history in general, when cultivated on 
philosophical principles, inferior to any 
other science, in extent or utility, as an 
exercise for the discriminative powers of 
the mind. The necessity of a regular me- 
thod of classification, which is calculated 
to arrange and dispose the whole vegeta- 
ble kingdom, cannot be doubted, since 
the most experienced and intelligent bo. 
tanists of the present day have scarcely 
been able to reckon, within ten thou- 
sand, how many species of plants there 
may be in the world. 

An attention to the vegetables, on all 
sides spread around him, must have been 
one.of the earliest occupations of man in 
a state of nature; and this aUention was 
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doubtless ouickened to a further contem- 
plation of their beauty and utility, when it 
was discovered, that, independently of af- 
fording gratification to tlie senses, some 
vrete provided as an aliment for the body, 
and that othe/s contained a soothing balm 
for corporeal sufferings. Hence we may 
infer, that the study of plants has, through 
every age and in every clime, excited .the 
attention of mankind; •>yet it is truly re- 
marked by a late elegant writer. Dr. Pul- 
teney, that '* in the enlightened ages of 
Greece and Rome, and under the most 
flourishing state of Arabian literature, 
Jiotany, as a science, bad no existence. 
Nor was it till some timeafler'the revival 
of learning, that those combinations and 
distinctions were effectulilly discovered, 
which in the end, by giving rise to sys- 
tem, have raised .the study of plants to 
that rank it hokis at present in the scale 
of knowledge." 

In the early history of Britain, we find 
that hbrbs were cultivated and studied 
with considerable assiduity by the Druids, 
who applied this knowledge with much 
effect to the purposes of superstition as 
well as medicine, and thus appropriated 
to themselves the offices both of priests 
and physicians. Historians inform us 
that the misletoe was held by our an- 
cestors in such veneration, that it was 
only allowed to be cut by a priest, and 
with a golden knife : when thus prepared, 
it was dispensed as a charm to prevent 
sterility, and to overcome the fatal effects 
.of poison. We learn from Pliny, that 
various superstitious rites with respect to 
many other plants were also carefully ob- 
served by the Druids. Vervain and savin 
were among the number ; the former of 
these being used as a means to conciliate 
friendship, and the latter as an antidote 
to misfortunes. A small portion of the 
mountain-ash was believed to act as a 
charm a|^ainst the powers of witchcraft, 
and this idea is still prevalent in the high- 
lands of Scotland, where it is usual to 
drive cattle with a switch of this tree, in 
order that they may be preserved from 
the evils of enchantment 

The Saxons appear to have made but 
little proficiency in the investigation of 
plants, though some of the Saxon manu- 
script herbSs shew that the study was 
not altogether disregarded bv tliis peo- 
ple. Their chief aim was, to be acquaint- 
ed with plants in a medicinal point of 
view. Botany indeed was involved in the 
utmost obscurity, being merely studied as 
an- auxiliary to astrology, even to the mid- 
dle of the 16th century -, for at that period 



was published "A Lyttel Herbal of the 
Properties' of Herbs, newly amended and 
corrected, with certain additions at the 
end of the boke, declarying what herbs 
hath inBuence of certain starres and con- 
stellations, whereby may be chosen the 
best and most lucky times and days of 
their ministration, according to the Moon 
bein^ in the signs of Heaven, the which 
is daily appointed in the almanack ; made 
and Gathered in the year M. D. L. ni. 
Feb. by Anthony Ascham, Phyucian.'* 
London, 1550, 13« 

But from these times of ignorance and 
barbarism, in which the fairest of sciences 
was converted to the most foolish of pur- 
poses, let us now turn to the contempla- 
plation of the first gleams of wisdom that 
darted through the clouds, when rent 
asunder by the inventors of systematical 
botany. 

Conrad Gesner, at Zurich, and Caesal- 
pinus, at Rome, towards the end of the 
16th centurv, entirely independent of 
each other, first conceived the idea of a 
regukr classification of plants by their 
flowers and fruit, to which, as Dr. Smith 
has observed, ** the very existence of bo- 
Uny, as a science, is owing.'* Upon this 
plan various systems haye been framed by 
succeeding botanists. But before we en- 
ter upon this subject, it will be essential, 
in the first place, to understand the gene- 
ral anatomy of plants, and|, lastly, the 
nature and functions of their particular 
organs. 

It will readily be admitted, that the 
most convenient mode of coming to a 
knowled^ of the anatomy of vegetables 
is, to begin from their external covering, 
the epiaiermia, or cuticle. ' Various theo- 
ries have been formed respecting its uses 
to the vegetable body, but physiologists 
have mostly agreed, that it was designed 
as a guard against the iniurious effects of 
the atmosphere upon the vital parts of 
plants, since this, as well as the human 
cuticle, is merely a dead substance. The 
infinite variety of appearances which the 
epidermis assumes in different phints is 
peculiarly strikin?. It is commonly trans- 
parent and smooth ; sometimes it is hairy 
or downy ; sometimes of so hard a sub- 
stance, that even fiint has been detected . 
in its composition. Hence the Dutch rush, 
equisetum hyemale, serves as a file to po- 
lish wood, ivory, and even brass. 

Under the cuticle is found a substance, 
which till very lately has been but slight- 
ly noticed by physiologists. This is the 
cellular integument^ analo^us to the rete 
mucosum of animals i it is, Uke that, of a 
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pulpy texture, and the seat of colour. It 
IS commonly green in the leaves and 
stems, and is dependent for its hue on the 
action ot'light. 

•When the celluhu* integument is re- 
moved, the outer surface of the bark pre- 
aenu itself, which in plants or branches 
that are only one year old, consists of one 
simple layer, often scarcely separable 
from the wood. In the branches and 
stems of trees it consists of as many lay- 
ers as they are years old ; the innermost 
of these is called the Uber, or inner bark. 
In which the vital functions for the sea-- 
aon are carried on, and in the meanwhile 
materials for the new liber are secreted 
and deposited on the inside ; the latter is 
destined to perform the requisite func- 
tions in the ensuinp^ spring, when the last 
yeu^s liber is united and assimilated to 
the outer bark, as its predecessors had 
been. It appears also, from the experi- 
ments and observations of Duhamel, 
Hope, Knight, and others, that the liber 
deposits matter also for anew layer of wood. 
The bark owes its strength and tenacity 
to innumerable woody fibres, mostly 
longitudinal, though connected laterally, 
so as to make a kmd of net-work. This 
reticulation is so perfect and beautiful 
in the daphne laghetto, or lace bark of 
the West Indies, that it may be stretch- 
ed laterally into a kind of gauze, some- 
times used for articles of ornamental 
dress. The bark contains, in appropriate 
Tessels, the principal secreted fluids of 
trees in great peitection. Its medicinal 
^ virtues in many instances are fiimiliar to 
us ; the Peruvian bark affords " a cooling 
draught to the fevered lip ;" while that 
of the cinnamon yields a rich cordial ; that 
which is stripped from the oak is used 
for the purpose of tanning^, for which se- 
veral other kinds are of inferior utility. 
When a wound is made in the bark, it 
heals, though slowly, b^ the lateral exten- 
sion of the portion which is left. 

Immediately under the bark is situated 
the rvood, which forms the great bulk of 
trees and shrubs. This also consists of 
numerous layers, as any one must have 
observed in the fir and many other trees. 
Each of these layers is moreover com- 
posed of other thinner ones ; their sub- 
stance consists of innumemble woody fi- 
bres, and is perforated by longitudinal 
sap-vessels, variously constructed or ar- 
ranged in different trees, and intermixed 
with other vessels containing secreted 
fluids or air. 

It would be superfluous to enlarge on 
the economical uses of wood in every 



country, from the most barbarous to the 
most refined. Of this material the savn^ 
fbrms his club and his spear, while the 
civilized part of' mankind convert it to the 
purposes of comfort and lujcury. Many 
conjeitures have arisen among philoso- 
phers, with respect to the manner in 
which the circular layers of wood are an- 
nually formed, and the eflfects which heat 
or cold may have on their formation. Cold 
seems to condense the operation, as well 
as for a time to interrupt it ; since in the 
trees of hot countries these rings or lay- 
ers are scarcely perceptible. In many 
trees mor^ or less of .he outermoat lay- 
ers continue for a time of a different co- 
lour and texture from the inneronea, and 
are called by workmen the sap. Such 
lavera are unfit for any lasting service. 
The laburnum shews them very distinct- 
ly, and the oak likewise. It was long a 
matter of great uncertainty, how, or 
whence, eacn new layer of wood was add- 
ed to the former ones. Malpighi and 
Grew, the first physiologists who gave at- 
tion to the subject, formed, without 
any mutual communication, an opinion, 
which proves to be correct, and to which 
we have already alluded, that the bark de- 
posited every year from its own substance 
a new layer of wood. Hales thought this 
new layer proceeded from the wood of 
the former year ; Linnxus presumed that 
it was secreted, internals, next to the 
pith. The experiments of Duhamel and 
Hope confirmed the sentiments of Grew 
ana Malpighi ;. and at present there is no 
kind of doubt upon this subject. A layer 
of wood being formed every year, it is 
evident that the age of a sound tree may 
be known from counting its ring^ when 
felled ; and it has been observed, that 
hard winters are recorded in this natural 
register by certain rinffs being more 
dense than the rest. In the north side of 
a tree also they are usually more narrow 
than on the south ; and upon this princi- 
ple a mode for travellers to find their way 
through an unknown forest has been sug- 
gested, namely, that by felling a tree they 
might ascertain the points of the compass; 
but we humbly conceive that much more 
obvious means for the same purpose are 
within the reach of every traveller, and 
that the one recommended is somewhat 
like telling . 



" That hour of the day 

The clock doth strike by algebra.*^ 

Within the centre of the wood is the 
medulla, or pith, which is a cellular sub- 
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stance, juicy when young, extending 
from the roots to the summits of the 
branches.. In some plants, as grasses, it 
is hollow, merely lining the stem. Lin- 
naeus believed this part to be analogous 
to the nerves of animals, and the inime- 
diate cause of the growth and evolution of 
all their parts ; that it was always strug- 
g^ling, as it were, to overcome the re- 
sistance of their woody substance, and 
that it did accordingly elongate itself, and 
cause the increase of the vegetable body 
in ^oung and tender parts, where that 
resistance is least. The formation of 
seeds he conceived only put a final stop 
to its extension by the production of oft*, 
spring from it. Facts are not wanting in 
support of this hypothesis ; but there are 
many more conclusive ones against it. 
The real use and physiolo^ of the part' 
in <^ue8tion still remams in great ob- 
scurity. • , 



I n defining the parts of vegetables, It 
is found most commodious to begin from 
the bottom, proceeding^ upwards. Uenc« 
the root, which is the first part pro- 
duced by a germinating embryo, comes 
first under consideration. Its presence 
seems necessary- to {plants, as it serves 
to fix and hold them in the earth, from 
which they imbibe nourishment through 
their elementary tubes. Sea-weeds, how- 
cveri afford an exception to this, for they 
are nourished by their surface, the root 
serving only to fix them to a convenient 
spot. 

A root is either annual, biennial, or pe- 
rennial. The first kind live but one sea- 
son, as barley ; the second survive one 
winter, and perish at the end of the fol- 
lowing summer, after perfecting their 
seed, like wheat; if, however, any cir- 
cumstances should prevent their flower- 
ing, they may live several years till that 
event takes place. Perennial roots are 
such as remain and produce blossoms for 
an indefinite term of years, like those of 
trees and shrubs in general, and of many 
herbaceous plants whose stems are an- 
nual. 

The body of the root is denominated 
caudexf the fibrous, which is the only 
essential part, ratUetUa. This latter is 
strictly annual in all cases, and is what 
serves for absorbing the nutritious fluids 
of the soil. It is necessary for the bota- 
nist, as well as the farmer and gardener, 
to be well acquainted with the several 
kinds of roots, which differ materially in 
their nature and functions. Tho»Q ef 



a fltshy nature most powerfully resist 
drought, and are, as Ur. Smith has sug- 
gested, reservoirs of the vital energy of 
the vegetable. We have, with the per- 
mission of thi$ gentleman, adopted in the 
following p&ges those leading ideas upon 
the subject before us, which are detailed 
and exemplified more at length in hifa 
•« lntrodu( tion to PhysiologicaT and Sys- 
tematical Botany," to which work we 
must refer those of our readers, who wish 
for more deep information than our limits 
will allow. 

Roots are distinguished as follows : 

1st. A fibrous root, radix Jibftoaa, con- 
sists entirely of fibres, as in many grasses, 
and a number of annual herbaceous 
plants. These can but ill bear a continu- 
ed deprivation of moisture or nourish- 
ment. The fibres carry what they absorb 
directly to the base of the stem. Botany, 
Plate 1 fig. 1. 

2nd. A creeping root, repent, is a sort 
of subterraneous stem, spreading hori- 
zontally in the ground, throwing out 
abundance of fibres, as in mint and couch- 
grass. Weeds fiirnished with such a root 
are amongst the most pernicious, being so 
difficult to eradicate. Nature, however, 
having furnished them with so powerful a 
mode of increase, is very sparing in the 
production of their seeds. Fig. 2. 

3rd. A spindle-shaped root, fiiaiformis, 
is common in biennial plants, though not 
confined to them. The radish and carrot 
have spindle-shaped roots, producing nu- 
merous fibres for the absorption of nutri- 
ment. Such roots may be transplanted 
with great safety in the torpid season of 
the year. Fig 3. 

4th. An abrupt or stumped root, pr<f- 
tmrta, like' that of the primrose, is as it 
were bitten off; hence many plants fur- 
nished with it have obtained' the whimsi*. 
cal name of devil's-bit. Fig. 4. 

5th. A tuberous or knobbed root, tube>' 
rosuy a very important sort, appears under 
a great diversity of forms. In the potatoe 
it consists of fleshy knobs connected by 
common stalks or fibres ; these knobs are 
biennial, formed in the course of one sea- 
son, Snd destined to produce fresh plants 
the following year. This is the case with 
the oval or hand-shaped roots of the 
orchis tribe. Some herbs, indeed, have 
perennial knobs to their roots. Fig. 5. 

6th. A bulbous root, buiboea, consists of 
a kind of subterraneous bud, being either 
solid, as in the crocus ; tunicate, as in the 
onion; or scaly, like that of the lily. 
Fig. 6. These roots, like the knobs 
above mentioned, are reservoirs of nou- 
rishment, or rather of the vital powers. 
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during the winter. After flowering and 
leaBng their herbage and fibres decay, and 
the roots may then be remoyed or kept 
out of the ground for a time without an^ 
hazanl. When fresh fibres are formed it 
is fatal to disturb them. 

7th. A granulated root, jTomi/a/o, agrees 
In physiology with the bst, being a clus- 
ter of httle bulbs or scales connected by a 
common fibre, as in the white saxifrage 
and wood sorreL Fig. 7". 



Buds of trees have a g^at analogy with 
the bulbs and knobs of the roots m her- 
baceous plants. In them the vital prin- 
ciple is latent till a proper season for its 
evolution arrives. For this reason buds 
are essential to the trees or shrubs of cold 
countries, and are formed in the course 
of the summer in the bosoms of their 
leaves. The plane-tree has them conceal- 
ed in the base of its foot-stalk, which 
answers the purpose of protection. In 
most instances they are guarded by scales, 
furnished with gum or wooUiness, as an 
additional defence. Till buds begin to 
vegetate, they very powerfully resist cold, 
and are scarcely known to suffer at any 
season ; but it is quite otherwise when 
they have made ever so slight an effort to 
develope themselves. Plants are propa- 
gated by buds as commodiously as by 
roots. Those of one tree may be engraft- 
ed on the bark of another of the same 
species, or one nearly akin, -by which^ as 
is well known, valuable varieties are mul- 
tiplied. Fig. 8. 

It is remarkable, that nature should per- 
mit such devastation and waste as is made 
by many insects, whose caterpillars or 
grubs feed on the buds of trees. Several 
species of fir are infested with their ap- 
propriate insects, which, literally speak- 
ing, devour their vitals, and should seem 
to be capable in one season of destroying 
a whole forest. Yet these are only in- 
struments in the hand of Providence, 
which, like many others, though formida- 
ble in appearance, are never allowed to 
transgress their due bounds. 

or THE STEMS ASH STALKS OF FLAKT8. 

Botanists reckon seven kinds of stems 
or stalks of plants. 

1. Caulit, a stem, fig. 9. properly so call- 
ed, bears both leaves and flowers, as the 
trunks and branches of all trees and 
shrubs, as well as of many herbaceous 
plants besides. By its means the organs 
of plants are raised to a commodious 
height al^ve the ground^ and piesented 



in various directions to the atmosphere 
and light. In germination, it always takes 
a contrary direction to the root. As it 
advances in growth, it is either able to 
support itself, or twines round or ad- 
heres to other bodies. Some stems creep 
on the ground, and take root here and 
there, by which the plant is increased. 
The stem is either simple, as in the lily, 
or branched, as in the generality of plants. 
When regularly and repeatedly divided, 
with a flower springing from each divi- 
sion, it is called caum ethhototntUf a fork- 
ed stem. Though generally leafy or 
scaly, a stem may be naked in plants 
destitute of leaves altogether, as the 
creeping cereus, and the genus staphe- 
lia. Climbing stems are of several kinds ; 
as radicoM, clinging to any other body 
for support, by means of fibres which do 
not imbibe nourishment; 9canden»^ climb- 
ing by means of spiral tendrils, like the 
vine and passion flower ; voluhitit, twin- 
ing round any thing that comes in its 
way by its own spiral form, either from 
left to rivht, according to the apparent 
motion of the sun, like the honeysuckle, 
or from right to left, like the convolvo^ 
lus and French bean ; nor can any art or 
force make a twining stem turn contrary 
to hp natural direction. In the mHnner 
of their g^wth and branching stems are 
very various, being either straight, irre- 
gularly spreading, or zigzag :• either al- 
ternately branched or oppositely; two- 
ranked, when the branches spread ih two 
horizontal directions; or brachiate, four- 
ranked, when they spread in tour direc- 
tions, crossing each other alternately in 
pairs. CaulU detemmuiie nimonft, an ab- 
ruptly branched stem, belongs particu- 
larly to the heaths, the rhododendron, 
&c. and is a term invented by Linnaeus to 
express their peculiar mode of growth ; 
each of their branches, after terminating 
in flowers, throws out a number of fresh 
ascending shoots from just below the 
flowering part. The Indian fig has a re- 
markable jointed stem, whose ovate por- 
tions look like leaves ; possibly the scales 
with which they are covered may be 
equivalent to leaves. 

The shape of a stem is either round 
or two-edged, as in the everlasting pea, 
or with three, four, or more angles. 
Square stems are extremely common, 
and such generally bear opposite leaves. 
Several stems are winged, the angles 
being extended into leafy borders, as/in 
thistles. 

The surface of the stem is either 
smooth, rough, watery, viscid, bris%, 
hairy^ downy, woolly»^oary, or glaucous. 
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It is either striated with fine parallel lines, 
or more deeply furrowed ; sometimes it 
is spotted with a purplish hue. 

The inner part of the stem is either solid, 
in which case its centre is occupied with 
pith ; or hollow, and lined with a white 
shining membrane, of which tlie hemlock 
is an example. When the si em is want- 
if^, a plant is called acmdh, as is the case 
with tlie daisy and primrose. The nature 
of the stem agrees in many respects with 
the caudex, or body of the root, at least 
in trees and shrubs ; for such are capable 
of being propagated by cuttings of their 
stem or branches, which, when planted, 
throw out roots. This is not the case, 
however, with annual stems. Linnxus 
calls the stems of trees roots above- 
ground. It is frequently indifferent which 
end of a cutting is planted in the earth; 
and the extremitv of a branch bent 
down to the ground in most cases readily 
takes root, which circumstances confirm 
his idea. 

•The stem of several plants is subject to 
a disease, whence it becomes as it were 
compound or clustered, forming a broad 
fiat figure, crowded with leaves or flow- 
ers at the extremity, and sometimes be- 
sprinkled with them at the sides. We 
have seen it in the ash, holly, broom, 
nasturtium, wallflower, toad-flax, &c. A 
kind of pea is frequently cultivated in 
Norfolk with red aiid white flowers, and 
a tender eatable pod, called the tc^-knot 

Csa, in which this variety of stem is regu- 
rly propagrated by seed. 
3. Cutmua, a straw, or culm, fig. 10, is 
the peculiar stem of grasses, rushes, and 
such tike plants. It bears both leaves and 
flowers, and in that respect comes under 
the denomihation of a caulis; but is readily 
known by its habit, though difficulties at- 
tend its definition. In most grasses, com, 
&c. it is iointed in a manner peculiar to it- 
self, and then cannot be mistaken ; but in 
common rushes, and some few grasses, it 
is destitute of joints. When these parts 
are bent, it is called geniculate, and such . 
joints readily take root. 

3. Scafnu, a stalk, fig. 11, springs im- 
mediately from the root, bearing flowers 
and fruit, but not leaves, as in the prim- 
rose and' cowslip. It is either simple or 
brandied, naked or scaly. In the cycla- 
men it becomes spiral after flowering, and 
buries the seecls in the ground. Dr. 
Smith has found, contrary to the opinion 
of Linnaeus, that a plant may sometimes 
be increased by its scapus, as in lachena- 
lia tricolor, which occasionally bears bulbs 
on its stalk. 

4. Pedunculus, the flower-stalk, fig. 12. 



springs from the stem or branches, bear- 
ing flowers and fruit, but not leaves. J^e- 
tkceUw is a partial flower-stalk, or, in other 
words, the ultimate subdivision of a gene- 
ral one. The most common situation of 
a flower-stalk is axillary, originating from 
between a leaf and the stem, or between 
a branch and the latter. It is rarely op- 
posite to a leaf, as in some species of 
geranium, and still more rarely interme- 
diate between two leaves, as in some 
kinds of solanum.' It is either terminal or 
lateral ; solitary, clustered, or .scattered ; 
simple or branched. Acconiing to the 
various modes in which it is subdivided, 
several kinds of inflorescence are distin- 
^ished, to be mentioned hereafter. Ses- 
sile flowers are such as have no stalk. 
The flower-stalk is occasionally naked, oi^ 
furnished with bracteas. Very rarely it 
bears tendrils. 

5. Petiolw, the foot-stalk, fig. 13, is ap- 
plied exclusively to the stalk of a leaf, 
and is either simple, as in all simple 
leaves, or compound as in the |^eater 
part of compound ones. Sometime^ it 
bears tendrils. It is generally channelled 
on the upper side, and more or less di- 
lated at the base ; in one or two instances 
the flower-stalk ?rows out of it, as in tur- 
ners. Leaves that have no foot-stalk 
whatever are called sessile. The sap-ves- 
sels are for the most part very conspicu- ' 
ons in foot-stalks, and their spiral coats 
are easily observed. 

5. Front, a frond. -This term, which 
properly means a bough, is technically 
applied by Linnxus to express the stem, 
\es£, and fructification being united, that 
is, the leaf bears the flowers and fruit. 
The term is only used ifi the class Cryp- 
togamia. Ferns which bear seeds on the 
back of their leaf are genuine instances 
of this, and it is applied to hchens, &c. 
Plate U. fig. 14. 

7, Stipet, stipe, is the stem of a frond, 
fig. 15, or the stalk of a fungus, as in the 
common eatable mushroom. In the for- 
mer instance it is very generally clothed 
with scales of a peculiar chaffy texture ; 
in the latter it is very often invested by 
a ring, formed of the membrane which 
had previously covered their fructifica- 
tion. '■■ 

Ot TES LEAVES. 

The leaf, folium, fig. 16 and 17, is a very 
general organ of vegetables, yet not 
absolutely necessary to all plants, for the 
stems and stalks occasionally perform its 
functions. What those functions are we 
shall in a compendious manner explain. 
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Letvef are generally ao formed aa to pre- 
aent a large aurface to the atmuaphere : 
when tltey are of any other hue than 
green, they are said in botanical language 
to be coloured. Their duration ia for the 
most part annual, but in aome trees and 
ahruba, they survive two or more seasons, 
and such plants being always in leaf are 
denominated evergreens. The internal 
aurface of a leaf is highly vascular and 
pulpy, and is clothed with a cuticle very 
various in different plants, but its pores 
are alwaya so constructed aa to admit of 
the requisite evaporation or absorption 
of moisture, as well as to admit and give 
out air. Li^ht also acts through this cuti- 
cle in a definite manner. That air and 
moisture and light have considerable, and 
even the most important effects iipon the 
leaves of plants, has long been known to 
those who have studied the subject; that 
heat and cold affect them is familiar to 
every one. The experiments of Haletf, 
Bonnet, and others, have thrown much 
light upon the absorption and perspira- 
tion* of leaves, while those of Priestley 
and Ingenhuuz have explained their ef- 
fects upon the atmosphere, and the man- 
ner in which air and light particularly act 
upon them. Leaves have a natural ten- 
dencpr to present their upper surface to 
the light, and turn that surface towards 
it, in whatever direction it is presented to 
them. When trees in leaf are nailed to a 
wall, and the position of their leaves is 
consequently disturbed, they soon reco- 
ver their natural direction. Light evi- 
dently acts as a wholesome stimulns to 
their upper surfaces, and aa a hurtful one 
to the under. When the lat-ter is forcibly 
presented for a Ipng period to ita rays, 
destruction is the consequence. Leaves 
seem to reouire occasional repose from 
the action or light on their upper surface ; 
for, when it is withdrawn from them, ma- 
ny leaves close or ibid themselves toge- 
ther,as ifinaatate of relaxation, and spread 
themselves forth a|^n at the returning 
beams of the mommg. I'his is more es- 
pecially the case with winged leaves, as 
those of the pea kind. I'hose of the 
white acacia, robinia, pseudo-acacia, have 
been remarked by Bonnet to be over- 
excited by the sun of a very hot day, and to 
fold their upper sides together, in a man- 
ner directly contrary to their nocturnal 
posture. The effect of moisture upon 
leaves every one must have observed. 
By absorption from the atmosphere, they 
are refreshed, and by evaporation, espe- 
cially when separated from their sulka, 
they soon fade and wither Aquatic ve- 
getables, whose leaves are inmiened in 



the water, both absorb and perspire with 
peculiar iacihty. Anatomical investiga- 
tions have shewn that the nutricious 
juices, imbibed from the earth, and be- 
come sap, are carried by appropriate ves- 
sels into the substance of the leaves. Mr. 
Knight, in his papers in the Philosophi- 
cal Traiisactio.is, has demonstrated that 
these juices are returned from each leaf, 
not into the wood again, but into the 
bark. Hence a new and curious theory 
of vegetation haa been established. It 
appears that the sap is carried into the 
leaves for the purpose of being acted up- 
on by air and light, with the assistance 
' of heat and moisture. By all t h ese agents 
a most material change is wrought m its 
component parts and quaHties, differing 
widely according to the diversity of the 
apecies. Thus tne resinous, oily, mucila* 
ginous, saccharine, bitter, acid, or alka. 
line secretions are elaborated. The heed- 
less observer of a leaf is Uttle aware of 
the wonderful operations constantly going 
on in Its delicate substance, nor can the 
most enlightened piiilosopher explain 
more than a very small part of the them- 
cal processes of which it is the immediate 
agent. It is scarcely necessary to ob- 
serve how materially plants differ in the 
flavour and qualities of their leaves, all 
which must depend in a great measure 
on the operation of the leaf itaeff, for the 
common sap of plants, from which all 
tiieir secretions are made, differs very 
httle in plants whose qualities are veiy 
unlike to each other ; those qualities de- 
pending upon the secreted duids elabo- 
rated principally by the leaves. 

The green colour of the organs in 
question is easily proved to be almost 
entirely owing to the actioh of light. 
Plants which grow in the dark are of a 
sickly white, which is the case with any 
parts artificially or accidentally covered 
with earth, as m cultivated cellery or as- 
paragus, whose stems and leaf-sulks htc 
purposely managed in this way, to render 
their flavour and appearance more deli- 
•cate. Such blanched parts soon become 
green on exposure to hgbt. Leaves are 
subject to a aort of diaeaae, by which they 
become partially spotted or streaked with 
white or yellow. In this sUte they are 
termed variegated, and occasionally con- 
tribute to the ornament of our siuxlens. 
The whiteness frequently extends to the 
leaf-atalk, and sometimes to the branch, 
as may be seen in the variegated alder. 
Such varieties are propagated by cut- 
tings, hiyers, or roots, but not by seed. 
Tl^ey appear to be somewhat more ten- i 
der than the plant in ita natural state- 
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One variety of the holly has, in addition 
to a yellow vartegation, a beautiful tinge 
of purple, but this is a rare instance. In 
the amaranthus tricolor the leaves are 
naturally adorned with most beautiful and 
splendid colours, and some in other spe- 
cies of the same genus with more unifonn 
and less vivid tints. 

The irritable nature of some leaves is 
remarkable, not but that all leaves may 
truly be said to possess irritability wid^ 
respect to light. The phenomena how- 
ever to which we now allude are of the 
most striking kind. The sensitive plant, 
mimosa pu^ca, common in hot-houses, 
when touched by any extraneous body, 
folds up its leaves one after another^ 
while their foot-stalks droop as if dying. 
After a while they recover themselves 
again. Each leaf of the dionaea musci- 
pula, or Venus's fly-trap, is furnished 
with a pair of toothed lobes, which, when 
touched near the base, fold themselves 
together, and imprison any insect that 
may be in their way. It is presumed that 
tile air evolved by the body of the dead 
insect may be wholesome to the plant, 
for leaves are known -to purify air im- 
pregnated with carbonic -acid gas, pro- 
duced from the breathing of animals or 
the burning of a candle. The sarracenia, 
of which several species from America 
are now cultivated in our more curious 
gardens, bears tubular leaves which retain 
water in < heir hollows, and imprison in- 
sects, whose putrefying bodies evidently 
produce a quantity of bad air, and analo- 
gy leads us to suppose that air is destined 
to be serviceable to the constitution of 
the vegetable. See Dr. Smith's Intro- 
duction, pafi^e 195. 

Many important botanical distinctions 
are founded upon the situations and forms 
ofleavea These are explained by the 
following terms. 

FoHa radica&a^ are radical leaves, as in 
the primsose. 

F. eauHnoy stem, leaves, and ramea, 
branched leaves. The situation of the 
latter is either alternate, opposite, scat- 
tered, or clustered. Several leaves stand- 
ing' round a stem or branch are termed 
merHcillatCLi whorled : such as either ter. 
nate, quatemate, or quinate, &c. 

F. imbricatay imbricated, lie one over 
ihe other like tiles upon a house. 

F. decuiaata, cross each other in pairs 
alternately, as in many plants with oppo- 
slta leaves. 

F. dUHcha, two-ranked, spread in two 
directions like the yew. 

F. 80cu7ula, unilateral, lean aU towards 
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one fide. Some leaves are erect, otlMn 
reflexed or recurved; but the greater 
part spread more or less horizontally. A 
few are obliquely twisted, and still fewer 
are reversed, remptnata, what should be 
the upper surface becoming the under^ 
as in the beautiful aistrxmeria. Curt. 
Mag. 1. 139. 

F. peUolata, are such as stand on foot- 
stalks; sesnUOi sessile leaves, grow imme- 
diately from the branch or root without 
any stalk. 

F. peUata^ peltate leaves, have the foot- 
stalk inserted into their centre, like the 
handle of a shield, to which the name al- 
ludes, witness the common nasturtium 
trapaeolum. 

F. amj^lexicauHa, clasp the stem or 
branch with their base. 

F. decvrrentia, run down the same part 
in the form of a leafy border, as in many 
thistles. 

F. connata are united at their base. 

F. perfoUata have the stem running 
through them, as in hair's-ear, bupleurum 
rotundifolium. 

T.vaginanUa sheath the stem on each 
other, as in most grasses. 

F. equHantiu clasp each other in two op- 
posite rows, being compressed at the 
base, as in many common species of iris. 
• The form of leaves is either simple, as 
in grasses, lilies, &c. or compound, as in 
parsley, elder, roses, &c. Simple leaves 
are either integra^ undivided, like those 
just mentioned, or lobed, like the vine, 
hoUy-hock, and many others. 

The foUpwing forms of simple leaves 
respect their outline only. 
. FoUum orhiculoihtm, as nearly circular 
as possible, which is very rare. 
. Sultrotundum, roundish, is much more 
common. 

Ovatunh ovate, the shape of an egg, 
very freqnent. 

Obovatum, obovate, the same figurCf 
with the broad end uppermost. 

ElUpHcum or ovale, elliptical, or ova]» 
being broadest in the middle. 

ObUmgum, oblong, several times longer 
than broad, without any very decided 
form. 

Spatulatum, spatulate, of a roundish 
figure, tapering into an oblong base. 

Cuneiforme, wedge-shaped, broad at the 
summit, tapering down to the base. 

Lanceolatum, lanceolate, narrow, and 
oblong, tapering towards each end, a ve- 
ry common sort of leaf, as in willows. 

Linear^, linear, narrow, with parallel 
sides, like most grasses. 

Jtcero9tmy needle-shaped^ lineiffi sod 

I i 
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erergreen, (fenetn^ wnrte, and ttgid,^ 
in tke fir, juniper, Sbc. 

TWoA^'tiffoi'v, ^uadrangutate tquinqtiangti- 
lAPe, express fhe number of sn^fles, with- 
out any «lhi^nto their meAsurement. 

SkOt^ideB, trowel-flhtfped, or deltoid^ hM 
th»ee angles, ^ whien the terminal "One 
is the most acute. 

JRAofffde«m, i4idaiboid, nesirly«qufli«. 

*M6mfamie, 4cidney-flhKped, as tluit ^ 
the asarabaeoa. 

Cordatnm, heart-shaped, which is e!z- 
tremely common. 

Imnalatumi crescent-shaped, Whether 
the points are directed backwards or for- 
wards. 

SagUtaium^ arrow-shaped, triangular, 
M^tth ^e posterior angles much elongated. 

Hicutatum, halbert-shaped, trianffular; 
the lateral'lobes-spreading honcontally. 

l^imdurifirme, Mdle-shs^ed, -as in the 
fiddle dock. 

Buncinatim, runcinate, ar1fOn4odthed, 
dirt into sevemi transverse aeute reflex- 
ed segments, like the dandelion. 

Lyratum, lyrate, or lyre-shaped, cut in- 
t4» sev€9a] transverse segments, gradually 
lar^r towards the extremity of the leaf, 
%iiiich is dilatted and rounded. 

Fiatum, cloren, ^hen the fissures are 
linear or strait. 

LobaPtmt lobed, when the segments are 
rounded. 

StMiotufn, sinuated, -eut into rounded, 
dilated openings. 

'^dn-thim, deeply divided, almost to the 
base. 

£a«Miia^m, laciniated, cut into various 
irregular portions, as if torn. 

JM^anif and tUmecfum, ^express some- 
what of a more regular kind of division. 

T'dlmafifMa^ palmate, out intoaeveral ob- 
long segments, leaving an entire space at 
the base. 

Pinnatijtdumi pinnatifid, out intofieve- 
TtA tmusverse "parstllel segments. 

7if/i»7mii^<fum, doubly pinnatifid. 

(PecHnahim, pectinate, pinnatifid, with 
remarkably narrow segments, like the 
teeth of a comb. 

• iTfrtf^fMte, unequal or obKque, when the 
two halves of a leaf are unequal, and 
tb^irbasfes not parallel. 

A leaf in its termination is either tntJica- 
«tWi, abrupt ; pramormmt jagged-pointed, 
having various irregular notches, as if 
bitten ; reluaumf ending in a broad shal- 
low noteh ; €mar§inatiim, wiUi a small 
acute notch; 96/u«i/m, ending in a seg- 
ment of a<;irdle, ; aeuium, terminating in 
an acute angle ; aettfithiatum, having a ta- 
pfer^otet; ol4tmim cum acundne, Ijlunt, 



with a amall point; muenmaiuM 0¥ tuv^'- 
dtOum^ tipped with a spine ; &t cirrwumy 
tipped witli a tendril. 

A leaf, wit^ regard to its maigiB, is 
cJither mtegerrimamy entire, as in the lilac ; 
for it must be observed, tiiat vn^srvm 
means an undivided leaf 4 wpmoaum, beset 
with prjckles, as in thistles, wbich -is op- 
posed to ingrme/ ciHatmih fring^ed with 
soft hairs ; eoKtHctgincvm, hard and homy ; 
detaatiim, toothed ; eerrdhim, serrated, the 
teeth like those of a saw, pointing for- 
wards . ^errulatufih minutely serrated ; 
crenatum and crenulatum, notched with 
little rounded scollops, as in ground ivy ; 
eronem, jagg^ed ; repandunif wavy; fflan- 
dulonmh glandular ; revohttum^ hsrving the 
margin turned or rolled backwards, of 
which invohitum is the reverse ; or amdu* 
pScatim, having the margins folded to- 
gether. 

A leaf, as to its disk, is either rugoaumj 
'"gged; 6tt^aftw^ blistery ; pUeatum, plait- 
ed like a fan ; unduUaum, waved ob* 
tusely up and down ; crispum, elegantly 
curled and twisted, which is generally 
a preftematural luxuriance ; concetmim, 
hollow in the middle ; venosum, veiny ; 
nervoaunh ribbed, the principal veins or 
ribs extending in simple lines from the 
bitse to the point ; averdttfih without veins ; 
eneruct without ribs ; trinerve, three-rib- 
bed ; tripSneroet triply-ribbed, when the 
lateral ribs branch cm above the base ; 
ban trinei'T ff e, when the base is cot away 
close to the lateral ribs, as in burdock. 

A few other terms relating to leaves in 
general deserve mention. F. camosum is 
a fieshy leaf, such as belongs to fbose 
called succulent plants. The internal 
pulp of these seems to 'have no share in 
their peculiar functions as leaves; but to 
be a reservoir of moisture, .and some de- 
gree of vitality. P. nudum means a leaf 
destitute of all clothing or hairiness what- 
ever : the same term appliedfto "a stem, 
means that it bears no leaves, and to a 
flower, that it has no calyx. F. iulmio* 
sum, is a tubular leaf, as in several species 
of allium ; lobeUa dortmwma^ has a leaf 
fbrmed of a double tube ; canaHcubUrim, 
expresses a leaf with a longitudinal fur- 
row ; carrinaium, one with a prominent 
line like a keel at its back ; etuiformef the 
sword-shaped, or two-edged leaf of the 
irises ; aldfULhrny is used by Dr. Smith, 
** when the first leaves of a plant give 
place to others totally different m>m them, 
and from the natural habit of the genus, 
as in many mimosne of New-Holland ;" 
the first leaves of these are pinnated, the 
subsequent ones dilatations as it were of 
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vBed by the same author for a ieaf <* fw- 
Bi^ed with an additKuial OFgas for soow 
particular purpose," asindionaea inusoi. 
pula above menitiQBed, and nepenthes 
destillatoTia, the loaf of which bean a 
aort of covered pitcher ftiU of water. We 
omit to particularuie the more common 
tenna which are to be found every where. 

Covpound leaves eooae principal^ 
under t^ following denominations 

F tUffitatum is when several leaflets, or 
partial leaves, stand on Uie summit of a 
comoioA foot-stalk. Such are either two^ 
three, or more. P. pkmuUami^ a phu)a;te 
leaf, is composed of leafleU ranged late- 
rally on the foot-stalk ; when it has no 
terminal leaflet, it is said to be abruptly 
pinnate ; sometimes a tendril Ujces place 
of the odd leaflet, as in the pea and vetcU 
The lea&eta are either opposite *or alter- 
nate ; sometimes they are interrupted bgr 
an intermediate series of sm^lerones, as 
in spiraea filipendula, dropwort. F. /yr^ 
te^iMO^KfRresembles a lyrate leaf, as in the 
turnip, p. auriculatnm is a simple lea^ 
with a pair of auricles or leaflets at its 
base. F. pedaUan has three primary leaf, 
lets, of which the feteral ones are lobed 
in their fore part, as in helleborus fbtidna. 
The different degrees in which leaves are 
compounded are thus expressed. F. cost- 
posUum is simply compound; decompoti' 
ttim doubly compound : miprm decompoH- 
turn, thriee compound, or more ; of all 
which tlie umbelUferous tribe afford ex- 
amples; deffeminaiumsaid tergemitiatumne 
twice and thrice paired; terrtatum consists 
of three leaflets ; Utematum is twice ter- 
.nate, and tritemapum thrice temate. hi 
the same manner, pipimiotvm is doubty 
pinnate, and tripirwuOum triply pinnate. 

OF THX rULCRA, »B AMSMA^ZB %V 

PLAJCrs. 

There are various appendages to the 
herbage of plants, all of which are com- 
prehended by Linnaeus under the term of 
fulcrum^ a prop or support, which term 
in its literal sense, however, applies but 
to a few of these organs. 

1. SHpula* This is a leafy appendage 
to the true leaves, or to their stalks, for 
the moat part in pairs, more or less con- 
stant even in the same genus or species: 
in roses they are invariable ; in willows 
very much the contrary. Some species 
of Cistus have stipulas, others none. The 
peculiar stipula of g^rasses is a membrane, 
crowning the sheaths of their leaves and 
embracing their stem, but it is not found 
in ail the species. Plate 1. fig. 18. 



2. Awftqmtafctfyappwidi^et^th* 
flower or its stalk, conspicuous in ik^ 
lime-tree, beautifolly coloured in the pur- 
ple, or pink-topped clary, and very much 
diversified in different plants. Fig. 1ft 

3 Spina, a thorn, proceeds ham the 
wood Itself, as in the wildpear-tree, which 
loses its thorns by cultivation. This te 
fancifiilly expressed by Xinnaus, who 
calls such ffapden planU tamed, or de- 
pnved of Uieir natural arms. 

4. ^feiw, a prickle, proceeds from the 
bark only, having no connection with the 
wood, as in the rose, braml)le, 8cc. Jt 
might be expected that this should be 
less permanent than the foregoing, but 
the reverse is the case, for prickles are 
not- eflfaced by culture. They rather 
abound most upon the most luxuriant 
stems. Plate H. fig. 21. 

5. C«m«, a tendril or elasper, is really 
intended as a support for ^eak sterns^ by 
which they are enabled to clinvb rocks, Of 
the trunks of lofty trees. These organs 
are either simple or branched, straight in 
the first instance, but soon becoming spi- 
ral, and thus are rendered capable of i.v 
king hold of any thing that comes in their 
way ; especially as many ojf them aare m 
constructed, that, after having made a cer- 
tain number of turns, they perform as 
many in a contrary direction. Some at- 
tach themselves by a dilatation of theic 
extremities to the smoothest and hardest 
stone. Thus, the vine, the passion-flow- 
er, and the family of vetches, are eievated 
to aconsiderable height above the gn>und. 
Such tendrils differ essentially ftrom roots» 
in never imbibing nourishment, any mor«t 
than the short fibres oi the ivy. The 
glorioa^a, or superb %, has a spiral t«ft, 
dril at the end of each lea^ and in some 
few plants the flower stalks produce tea. 
drils. Plate I. fig. 22, 

6. Olandula, a glan^ t^ a smaH tumour 
seereting a sweet, resinous, or fhigrant 
Kquor, as on the eafyx of the moss-rose, 
the foot-stalks of passion-flowers whose 
glands are like little cups, and the leaf 
ef sail* pentendra : which last being 
pressed between paper,)eave8the impres- 
sion of an elegant row of yeUow dots. 
J'ig23. 

r. Pt/iw, a hair. Fig. 24. Under this 
are included all the various kinds of pu- 
bescence ; bristles, wool, &c. some of 
which are curious objects for the micros- 
cope. Some few of these brisdes di^ 
charge a poison, as in the nettle, causing 
great irritation, whenever they are touch- 
ed in such a manner as fpr Uieir pointy to 
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VMind the ftkta. Hence noce the fol- 
lowing lines: 
** Tender banded touch a nettle, 

And it stings you for your pains ; 
Grasp it like a man of mettle. 
And it soft ss silk remains.*' 

or TBI nimmnrr ciinM ot nmomis- 

GXirCS, OB VOVBB OF rLOWnUKO. 

The rarious modes in which flowen are 
situated upon or connected with a plant, 
are of great botanical importance, not 
only for specific distinctions,but as leading 
the way to the knowledge of natural fami- 
lies or orders. Yet Linnxus does not al- 
low them to enter into the generic charac- 
ters of plants, which he founds solely on 
the seven parts of fructification to be 
hereafter described. This is one of those 
classical maxims of the Linnaean school, 
which rival botanists are continually at- 
tempting to undermine and depreciate, 
conscious of their own deficiency in that 
technical skill for which Linnaeus was 
pre-eminent. We shall take occasion to 
mention an instance in which he himself 
went counter to thb law. 

. The following are the sevesal Unds of 
inflorescence. 

1. Verticilius, a whorl, in which the 
flowers surround the stem in a garland or 
ring, though perhaps merely inserted on 
its two opposite sides, as in the natural 
order to which the mints, the dead netde, 
Xjamium, and many others, belong. 
Fig. 25. 

2. Racennut a cluster <» raceme, bf an 
several fiowers,each in its own stalk,loose- 
ly ranged along one common stalk, like a 
bunch of currants, and this common stalk 
may be either simple or branched. A ra- 
cemus isgenerally drooping or pendulous, 
and the flowers are all nearly iii perfec 
tion at once. Fig. '26. 

3. Spica^ a spike, is composed of nu- 
merous crowded flowers, ranged along 
an upright common stalk, expanding pro- 
gressively and properly, destitute of any 
partial stalks ; but this last circtimstance 
cannot be rigidly observed. Wheat and 
burley are good examples of a genuine 
spike. Some lavenders have a compound 
spike. Spiaiia, a spikelet, is a term used 
only for grasses, and expresses that as- 
semblage of florets in a common calyx 
which constitutes their flowers. Fig. 27. 

4. Corymbu8t a corymb, fig. 28, may be 
called aflat-topped spike, the long stalks 
of whose lowermost flowers raise them 
to a level with the uppermost, or nearly 
so; this is exemplified in the cabbage 



and walLflower. The yarrow and moan- 
tun-ash bear a kind of compound and ir- 
regalar corymbus, to wmch is neariy 
allied, 

5. JVitcJctiAM, a fiutcicle, expressive oft 
close bundle of flowers, on little sUlkt, 
variously connected and level at the top, 
10 in the sweet-william. Fig. 29. 

6. Cb^KTolum, a head or tuft, is compos- 
ed of numerous sessile flowers, collected 
into a globular form, as the glpbe ama- 
ranthus and thrift. Fig. 30. 

7. UmbeUOi an umbel or rundle, consists 
of several stalks, called ravs, spreading 
from one common centre, like an umbrel- 
la. Each stalk is either simple and single- 
flowered, or, as most commonly occurs, 
subdivided into an vmbeUulth or partial 
umbel. «Tbis inflorescence belongs to a 
natural mder, thence called Umbellata, to 
which toe parsley, carrot, hemlock, and 
many others belong. Fig. 31. 

8. Cymih a cyme, consists of stalks 
springing fh>m one common centre, but 
which are afterwards irregularly subdi- 
vided, as in the laurustinus and alder, 
fig. 32. Linnxus was led by some con- 
siderations to reckon these two last 
forms of inflorescence as aggregate flow- 
ers, but it isfoimd more correct to esteem 
them modes of infloi^scence, though by 
so doing we lose the advantage of taking 
parts properly belonging to the umbel 
mto the generic character. By a contrary 
mode of proceeding we presume to think 
Linnxus swerved from his own rule of 
founding his genera on the actual parts of 
fructification. 

9. Pamcula, a panicle, Plate in. fig. 33. 
is a loose subdivided bunch of flowersi 
arran^d without order, as in the oat. 
It is either close or spreading. When its 
branches lean all towards one side, it is 
called Panicula 9ecunda, 

10. Thyrswt a bunch, is a very dense 
panicle, inclining to an ovate figure, of 
which ' Linnxus cites the lilac and the 
butter-bur as instances. Dr. Smith adds 
to these a bunch of grapes, which appears 
to him to have been inaccurately reckon- 
ed a racemus. Fig. 34. 

or THB TRVCTIFICATZOir OT PKAITTS. 

Under the term fructification are com- 
prehended, not only all the parts of the 
fruit, but also those of the flower, which 
last are indispensable for the perfecting of 
the former. All these oi^ns are, there- 
fore, essential to a vegetable, which may 
be deficient in any of those that we have 
previously described, but can never be 
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totally destitute of tboie, by which it» 
species is propagated firom generation to 

feneration ; for propa^tion by cuttings, 
nds, or roots, is only the eztenuon of 
an individual, the life and vigour of which 
eradoally wears out, unless it be repro- 
auced from seed. The fructiication is, 
therefore, well defined bv Linnaeui^ as ** a 
tempoiaiy part of vegetables, terminating 
the oldindividualandbegimiingthe new.** 

The parts which constitute these es- 
sential organs are seven. 1. Caltfx, fig. >>5, 
the flower cup, or external covering of 
the flower. This also is of seven kinds. 
1. Perianihitim, or calyx, properly so call- 
ed when it is contiguous to and makes a 
part of the flower, as the five green leaves 
which encompass a rose, including their 
urn-shaped base 2. Invohicrum, which is 
remote from the flower, as in the umbel- 
' Ijferous tribe ; but if the idea of these 
pbuits, as above caressed, be just, the 
part in question ought rather to be con- 
sidered as a bractea. 3. Amentum^ a cat- 
kin, is formed of numerous scales attached 
to one cylindrical receptacle, and falling 
oflTwith it: in catkins which bear seed 
the scales are often enlarged, and har- 
dened into a cone, as in the fir. 4. Spatha^ 
a sheath, bursts longitudinally, and is 
more or less remote from the flower, as 
in the snow-drop, narcissus, and arum. 

5. Gbimoj a husK, is the peculiar chafi^ 
calvx of grasses and their allies : to it 
belongs the arista or awn, which however 
is not constant in the same species of 
grass or com : an elegant featheiy awn is 
seen in the stipa pennata, feather-grass. 

6. Perichmthany a scaly slieath, investing 
the fruit-stalk in some mosses, as hyp- 
num. 7. VotvOf the wrapper of the Fun- 
gus tribe, is either of a membranous 
kind, sheltering their fructification, as in 
the common mushroom, or more coria- 
ceous, investing the base of their stalk, as 
in many fungi. 

2. CoroOot fig. 36, the delicate, gene- 
rally coloured, leaves of a flower are al- 
ways situated within the calyx, when both 
are present. This term comprehends 
both the petal, tela/trm, and the nectary, 
nectarhtm. A nower consists of one pe- 
tal, or of several, the former, denominat- 
ed monopetalous, is either campanulate, 
funnel-shaped, salver-shaped, wheel- 
shaped, ringent like the mouth of an 
animal, or personate, closed by a palate. 
Its parts are the tube and the limb. A 
polypetalous corolla is either cruciform, 
as m a^ wall-flower, rosaceous, papiliona- 
ceous, as in the pea-kind, or incomplete, 
when some parts found in analogous 



flowers are wantihg. The parts of a pa- 
lypetalous coroiia are the claw and the 
border. The great point to be consider- 
ed with respect to the corolla in general 
is, whether it be regular or irregular : in 
some flowers, however, it varies in the 
same species from one shape to the other, 
witness the genera antinjiinum and big- 
nonia. 

Neither the calyx nor corolla is indis- 
pensably necessary to a flower. Both are 
wanting in hippuris, and one or other is 
deficient in many genera. Hence botanists 
are led into a perplexity, how, in some 
cases, to denominate the part which is 
present. When its green colour and 
thick texture agree with the generality of 
flower cups, we do not hesitate to esteem 
it such ; but a calyx is often beautifully 
coloured, and there is some doubt whe- 
ther the splendid leaves of tulips and lilies 
be not a true calyx ; at least they answer 
to the Linnxan definition, that their parts 
are opposite to the stamens, whereas 
those of a corolla should be alternate with 
the latter. The Linnxan hypothesis, bow- 
ever, thou,j^h sanctioned by Jussieu, of 
the corolla proceeding from the inner 
bark, and the calvx from the outer, is en- 
tirely subverted by recent and more cor* 
rect observations on vegetable physiolo- 
gy. The functions of these two parts are, 
perhaps, though similar, not exactly ana- 
logous. Those of the calyx probably re- 
semble what are performed by the leaver 
and this part is presumed by Dr. Smith 
even to secrete woody matter, for 
strengthening the fruit-stalk. The co- 
rolla, indeed, seems destined to answer 
some exclusive purpose to the essential 
organs of impregnation with re^rd to air 
and light. It fades when they wither, and 
is altogether of temporary duration, 

JVectarium, the nectary, fig. 37, is fre- 
quently a part of, or an appendage to, the 
corolla; sometimes the petal itself se- 
cretes honey .* sometimes a set of glands 
perform tliis function ; and in other cases 
there is a peculiar petal-like apparatus 
for preparing or holding the nectarious 
juice. Linnaeus has remarked that plants, 
whose nectary is distinct from the petals, 
are commonly poisonous, which in gene- 
ral holds good with those of the more ela- 
borate nectaries. A German writer, 
named Sprengel, has proved the corolla 
to be in many instances an attraction, as 
well as accommodation, for insects in their 
search after honey : he remarks certain 
spots, called by him macula indicanteSf 
which he conceives are designed to di- 
rect these little animals to their prey. 
The scent of flowers may perhaps coA» 
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tribute to tSie Bune eaL There cui be 
no doubt that the use of the honey is to 
attract insects, to promote the impregna- 
tion of the flower, and not, as some have 
thought, for the nourishment of the seeds 
or other organs, being frequent^ (|ttite 
out of the reach of both. 

3. SfandfUh ^g- 38, the stamens^ an 
situated iX^ithinside of the corolla, and are 
various in number in different flowers, 
from one to several hundreds. These are 
the essential organs of impregnation. A 
stamen usually consists of two parts, jCfti* 
mentum, the filament, and cmihcra, the an- 
ther, the latter of which cmly is essential. 
Its most common shape is oblong, com- 
posed of two cells or cavities, which burst 
hy a longitudinal fissure on the outside. 
A more unusual structure is when the" 
anther opens by pores towards the sum- 
mit, as in the genus erica, or heath, of 
which such a profusion of beautiful species 
from the Cape of Good Hope enriches our 
green-houses. Some of their anthers^ 
»oreover, are furnished with variously 
formed and very elegant crests and spurs, 
which afford the botanist marks for dis- 
criminating the species. The genus of 
the first, Pinus, has a jagged crest to its 
anthers, which serves also to disting^iish 
some of the difficult species from each 
other. The situation of anthers upon 
their filaments is either pendicular or in- 
cumbent Some of the latter kind are 
versatile, being suspended by a fine 
thread, which admits of their being turn- 
ed round a great number of times with- 
out coming off. This may be seen to 
great advantage in the passion-flower, as 
likewise in the different species of lily. 
The cells of the anther are destined to 
contain the pollen, or dust. This appears 
to the naked eye like a fine powder; but 
when examined under the microscope, it 
is often found to have a very peculiar 
structure in different plants. It is dis- 
charged chiefly in dry sunny weather, 
when either the coats of the anther, by 
bursting, scatter it abroad, which is of^en 
assisted by some elasticity of the filaments 
or other parts uf tfie flower; or else it 
adheres to the rough bodies of insects, as 
they frequent the flowers in search of 
honey. Each grain of the pollen remains 
entire so long as it continues dry, being 
a membranous bag, so constructed as to 
burst when it meets with moisture, dis- 
charging a fine elastic vapour, and this 
last is the effective part of the pollen. 
This is the general appearance of the 
substance we are describing ; but in the 
orchis family, the mirabilis, the asclepias, 
and some of iu allies, the pollen is te- 



.markablf dtfferMl^ consMting^ of f^Iati» 
oue naked maues» sheathed inside, or 
concealed by the peculiar structure of the 
flowers ; but scarcely, except in the ntt- 
rabilis, kxiged in a proper anther. The 
stamens are subject to be obliterated 
when the plant increases much by root ; 
they are metamorphosed into petals in 
what are called double flowers, as the ane- 
mone and lawmculas, so much admired 
by curious florists. 

^.^PUtUla^ the pistils, fig. 39, are also 
an e&sential part of a flower, standing 
within the circle formed by the stamens 
in the very centre of it ; at least, they are 
usually in the same flower with the sta- 
mens. Sometimes they are placed in a 
different individual of tile same species. 
Such are termed separated flowers. That 
furnished with stamens being called the 
male or barren blossom ; that with pistils 
thft female or fertile one. Such as have 
both organs in the same individual have 
received the appellation of united or per- 
fect flowers ; and here it may not be amiss 
to mention, that4i flower furnished with 
both calyx and corolla is, in JLinnxan 
language, said to be complete ; when the 
corolla is wanting, incomplete; and when 
the corolla is present without the calyx, 
naked. When barren and fertile flowers 
are borne by the same individual plant, 
such are named monoecious, as residing 
in the same house. If, on the other hand, 
they g^w from two separate roots, they 
are dioecious. Some plants, besides these 
different kinds of flowers, bear others, in 
which the organs are associated. To these 
the term polygamous has been applied. 
Each pistil consists of three parts, the 
germen, or rudiments of the future fruit 
or seed, which is of course essentia] ; the 
style, which is not universal ; and the 
stigma, which is necessarily so, being the 
part destined to receive the pollen, and 
being furnished with its own appro- 
priate moisture, to make that substance 
explode. By this means the seeds 
within the germen axe rendered fertHe, 
In some plants the stigma has been ob- 
served to be irritable, and in others to 
gape for the reception of the pollen. In 
general it remains vigorous no longer 
than till the pollen has had access to it. 
It is necessary for botanical purposes to 
observe, whether the germen be supe- 
rior, that is, above the calyx and corolla, 
or inferior, below their insertion. Pistils 
as well as stamens are occasionally oblite- 
rated or changed to petals. 

5. Pericarpivmt the seed-vessel, for 
which some recent cryptogamic botanists 
have contrived a new tenn^ •/toraft^inn, 
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precisely ^^ tlie %smt m^miii^, and «il- 
to^ther stif^erfliiovs. The teed-i/ieesel 
IS formed of the germen eniargefl, and is 
not an essential f>«rt ; lor mamy phftiis 
bave naked seeds, yarded enSy by the 
permanent parts of the €«wer. The wis- 
dom of natare is very -consphsiteiiB in the 
contrivance of seed-vessels in general; 
some, <frbi<^h resnain closed %^h3e they are 
mois^ split open with Mastic force when 
irpe and dry ; otheiv serv^lbr the food 
OT animals, by whose ineans* their seeds 
are transported to a distance; others 
make their way into the ground, by some 
peculiar apparatus, near the spot where 
they ar^ produced ; whUe others are 
wafted by the winds or transported by the 
waters to far distant situations. The fed- 
lowing are ^e d^erent kinds of seed- 
vessete : — ^1. Captula, a capsule, %. 40, is 
dry and woody, coriaceous or tnembra- 
nous, of one or more cells, opening and 
discharguig its contents by valves or hy 
pores. 2. SiUqtuh a |H>d, lig. 41, is a 
long^d|ry, sotitary, seed-vessel, of tWo 
vn? 'es, and rlivided into twot)elis by a li- 
near partition, along each of whose edges 
the seeds are nnged ; of this the wiJl- 
fiower and stock are examples. SiHcmkif 
a pouch, is a small round pod. S. Leffu- 
men, a legume, fig. 42, is the Iruit of the 
pea kind, solitary, formed of two oblong 
valves, without any longitudinal partition, 
and having the seeds ranged along one of 
its margins only. 4. Brupa, fig. 43, a 
stone-ffmt, like the peach and <^erry, 
has a -flesl^ undivided coat, containing a 
single -liard stone or nut. 5. /'•mum, fig. 

44, an apple, contains a capsule of seve- 
ral cells in a fleshy eoat. 5. Oaeca, fig. 

45, abeny,4s fleshy, without valves, con- 
taining one or more seeds lodged in pulp, 
as the goose-berry and currant. Some 
hferries are compound, as the raspberry ; 
others are df a spurious kind, the pulp 
originating from some part not properly 
belonging to the fruit, as the calyx in the 
mulberry, and the receptacle in the 
strawberry. And, fig. 46, iSVroW/i«,a cone, 
driginatesfrom a catkin, becomes harden- 
ed, and enlarged into a compound seed- 
vessel, as in the fir, birch, &c. 

6. Semma, the seeds, fig 47, the most 
essential of all the organs of fructifica- 
tion, being those to which all the others 
are sifbservi^t. The seeds are compos- 
ed of seversJ parts, the most important 
of which is the tmbryo^ or germ. Linnaeus 
calls it corculum, a little heart, in allusion 
to its shape in the walnut, in which, as 
well as in the bean, and other legnminous 
plants, it is readily observed. Its position 
IS either upright, horizontal^ or reversed. 



It IS genenrily lodged within the tub- 
stance of the seed, except in grasses. 
€)Coly&don«a,tfie ootyiedons,^!* seedJebes, 
are 4ntimatc4y connected wi^ the em- 
bryo ; tliey are almost universally two ia 
number, though in the fir tribe they are 
more numerous. When the seed has sent 
its root into the ground, these organs ^e- 
neraHy rise above t^e sur^e, and per- 
form the functions of leaves tUl the proper 
foliage is produced, flants, therefore, for 
the most pa«t, are properly denoBunated 
ekceti^dmee, Such as are called monoco* 
tyledmes have reallv no proper cotyledon, 
and the first part tnat appears above the 
ground irom their seed is a real leaf. M-^ 
bttmen, the white, makes up the chief bulk 
of some seeds ; but never rises out of the 
ground, nor assumes the office of leaves, 
being destined solely to nourish tbe em- 
bryo till its roots can perform their office. 
It may be observed in grasses, ccM-n, and 
palm-trees : in aome it is farinaceous; in 
others as hard as a stone ; witness the 
date. The nutridous maitter, which in 
liiese plants constitutes the albumen, is 
in others lodged in the substance of the 
cotyle4ons. ViteUm, the yolk, was first 
named by Gvrtner, and is supposed by 
him to furnish nourishment to the em- 
bryo. Dr. Smith, however, has first sug- 
gested, that the ViteUue is rather a sub ter- 
nuieous cotyledon, see his ^ Introductioa 
to Botany," 292. Testa, the skin, a sin- 
gle or double membrane, envelops the 
parts hitherto described, bursting irregu- 
larly when its contents swell in germina- 
tion. Milum, the scar, is the point of at- 
tachment, through which nourishment is 
oonv^p>ed to the seed while growing. 
This point is always considered as the 
base of the seed in description. • 

Seeds are often accompanied by appen- 
dages or accessory parts, as pellicula, the 
peuicle, which adheres to their outside in 
the form of a fine skin, sometimes downy* 
sometimes of a mucilaginous %ubstanGe. 
An instance of the latter occurs in Salvia 
verbenaca, whose seeds are celebrated 
for extracting particles of dust from the 
eye, by enveloping them in its mucilage, 
which swells on the application of mois- 
ture. AriUtu, the tunic, is a complete or 
partial coveringof a seed, fixed to its base 
only, and more or less closely enfoldinj^ 
its other parts. In the euonymus it is 
pulpy and orange-coloured, the seed itself 
being crimson; The mace, which enfolds 
the nutmeg, is of this nature. Many of 
the orchis tribe are enveloped in a mem- 
branous tunic, extending beycmd the -out- 
line of the seeds, and giwngthem a light 
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chaffy appearance. The ele|pmt wood- 
sorrel has an elastic aiiilus, like a little 
bag, serving to project the seeds to a dis- 
tance. In the carex the same part is in 
some degree inflated and membranous. 
The covering of the seeds in the cyno- 
glossum is considered bv Dr. Smith as a 
t^tOf rather than an arillus. Pappua^ the 
seed-down, in its most strict sense, is the 
chaffy, feathery, or bristly crown of seve- 
nJ seeds that have no seed-vessel, as in 
the dande lion, thistle, scabious, andothers. 
In a more general sense, pappus is ap. 

SUed to any feathervor downy appen- 
Rge to seeds, even though lodged m a 
pericarpium. Caudal a tail, is an elon- 
gated appendage, originating from the 
permanent style. It is generally feathery, 
as in the virgin's bower, clematis. Roa- 
trum, a beak, has a similar origin, but 
usually belong to a seed-vessel. Mh a 
wing, is a dilated membranous appen- 
dage, serving to waft seeds along in the 
air. To all the above may be added va- 
rious spines, books, scales, and crests, 
generally serving to attach such seeds as 
are furnished with them to the rough 
coats of animals, aqd so to promote their 
dispersion. This appears to be the final 
purpose of the awns df grasses in gene- 
ral. 

6. Receptacuhm, fig. 48, the receptacle, 
is the common base or point of connection 
of the parts of fructification. It is essen- 
tial, inasmuch as it must enstin some 
form or other. This part, however, comes 
chiefly into notice when it assumes any 
peculiar form, as in compound flowers s 
the dandelion, daisy, and thistle, for in- 
stance. In some of this class it is naked, 
scaly, haiiy, or cellular, and such circum- 
stances anord excellent generic charac- 
ters. Such of the natural order of Pro- 
teaceae as have aggregate flowers are also 
furnished with as conspicuous a recepta- 
cle as the compound flowers. The re- 
ceptacle of the seeds is a term used for 
the part to"which they are attached in a 
seed-vessel. 

or THE GLASSIFICATIOK OF FLAITTS. 

The species of plants, as well as of all 
other natural pibductions, are so im- 
mensely numerous, that the most super- 
ficial observer must be aware of the ne- 
cessity of some regular mode of arrang- 
ing them, as well as of naming and dis- 
tinguishing them, in order to acquire or 
to retain any clear knowledge of their na- 
tures, differences, or eomparative uses. 
Hence the distribution of phmts into trees. 



shrabs, and berba, into eatable, medid- 
nal, or hurtful kinds» was very early con- 
ceived ; for the human mind is naturally 
prone to method and combination. Whei 
the subject came to be sciendfically stu- 
died, vwious plans were formed, as dif- 
fierent in ingenuity and utility as possible, 
proceeding on various principles, but all 
aiming at the same end, the commodious 
arrangement of pfamts. The authors of 
these various schemes seem all, as fiir as 
they consideted the matter with any such 
view, to have thougfht their own plan 
most consonant with that natural classifi- 
cation, which every one at first sight per- 
ceived to exist in the creation ; but a little 
experience proved that the clue of nature 
soon eluded their grasp. 

Linnaeus, the first person who took a 
very comprehensive and philosophical 
view of the laws of system, and at the same 
time carried them most happily into effect, 
for the purpose of utility and facihty, was 
the first to perceive the difference be- 
tween a natural arrangement and an arti- 
ficial one. He ever considered the former 
as the great desideratum of philosophical 
botany, and indeed as necessary to be 
kept in view by all who describe or de- 
fine new discovered plants; while the 
latter was to be adopted for ready use and 
convenience,ju8t as words are arranged 
in a dictionary according to their spell- ^ 
ing, without any regard to their deriva- 
tions or analogical meamngs. The same 
great naturalist was also, from the first, 
aware of the essential importance of the 
principle laid down by Gesner and Cx- 
salpinus, as we have already stated, that 
plants oueht to be arranged by their 
parts of tructifi cation alone, and not by 
their general habit or structure indepen- 
dent thereof. Hence he denominates 
heterodox, all such systematica adi class 
vegetables by their leaves, roots, vaea, 
times of flowering, or places oi growth, 
for, strange to tell ! there have been 
such; and he esteems trul^ orthodox, 
those botanists only who derive the cha- 
racters of their systems from the flower 
and fruit, in which, as he expresses it, the 
true form or essence of their being b dis. 
played. On this point all botanists are now 
agreed, but they differ widely concerning 
the eligibility of a natural or an artificial 
system for daily use, as well as the princi- 
ples upon which each ought to be founded. 

The earliersystematics began with the 
consideration ofthe seed and seed-vessel, 
forming their classes upon the situation 
ofthe embryo, whether at the top or base 
ofthe seed, and the number Qf the seeds 
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andseed-vesselS) or their cells, in differ- 
ent plants. Some, as the g^at English* 
naturalist, Ray, took into consideration, 
over and above the fruit and ita parts^the 
form and number of the parts of the co- 
rolla, and eventhe leaves and roots, which 
altogether make but a motley jumble of 
principles ; but in a second attempt, this 
learned man was more uniform and suc- 
cessful in his scheme. Others founded 
their systems on the corolla sUtme, as Ri- 
vinusand Toumefort, whos^itiethods are 
elegant and attractive at first sight, but 
far more unphilosophioal, fsir more diffi- 
cult in practice,* than thdse^ founded on 
the fruit. The authors of these various 
systems disjiuted with great warmth con- 
cerning theirrespective merits, and feacli 
had his followers and advocates. Many 
other methods were contrived, pa^aking, 
more or less, of the principles of the few 
great leading systematics who contended 
for the botanical scentre, and frequently 
borrowing from them without due ac- 
knowledgment. All these Systems have 
now passed away, at least with respect to 
practical use. They are the study of the 
botanical antiquary, and they are instruc- 
tive to the student of philosophical ar- 
rangement in general ; but no work tliat 
treats of plants is arranged by their laws, 
nor does any practical botanist waste his 
thoughts or judgment in comparing their 
different merits* 

Two systems at the present day divide 
the botanical world between them, the 
artificial oiie of Linnxus, and the natural 
{)ne of Jussieu. Yet it can be only those 
who are very unphilosophical, or ignorant 
of the subject, or who have some sinister 
purpose to serve, who brin^ these liys- 
tems into competition as rivals. They 
are in factaUi^s and mutual supports, and 
it is the opinion of an experienced bota- 
iiist (Dr. Smith) of the present day, that 
In the acttial state of the science, perhaps 
neithef of these systems can stand alone. 
Plants are so numerous, and those of their 
parts upon which all systems depend so 
liable to variations and irregularities, that 
iieilhelr the Linnsan system, nor any other 
urtiflcial one, however simple and com- 
prehensive its principles, can conform to 
them all with sufficient precision to be in 
iiny degree infallible. On the other hand, 
every natural system is necessarily so in- 
complete, for want of an lyiiformly per- 
fect knowledge in its contriver of .all the 
plants in the world, and of their mutual 
dependencies on each other, as well as of 
the best possible manner of defining and 
characterizing the classes and orders in 
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which human contrivance is obliged to 
dispose them, that to use such a system, 
for the investigation of plants, is like 
learning to read by the Chinese character. 
But if we use these two methods in 
conjunction, they eminently assist each 
other. If a new plant cannot be made 
out but by artificial marks, its affinity may 
be guessed at in the Batumi system. We 
shall now proceed to give an outline of 
both systems, that the student may un- 
derstand . their principles, and compre- 
hend their several advantages. 

The Linnaean system is founded on the 
number, situation, and proportion of the 
essential organs of impregnation, termed 
stamens and pistils, whose uses and struc- 
ture we have sufficiently explained. Thfe 
classes, which are 24, principally owe 
their distinctions to the stamens ; the or- 
ders, or subdivisions of the classes, are 
generally marked by the number of- the 
pistils, or by some other circumstances 
equally intelligible. The names of both 
are of Greek derivation, and allude to the 
functions of the respective organs. The 
first eleven classes are distinguished sole- 
ly by the number of the stamens. 

I. Monandria. Stamen 1. From jtcoM^, 
one, and tifw, a man. A small class con- 
sisting of only two orders. 

1. Monogynia. Style 1. From fietn, 
one, and yvifi, ^ woman. Instances of 
this are, Canna, Alpinia, Lopezia, Hippu- 
ris. 

2. Digynia, Styles 2. J^ij, two, andyvyj;, 

Corispermum, Blitum. 

II. Diandria, Stamens % 

I. Monogynia, Jasminum, Salvia, Ve- 
ronica. 

2. Digynia. Anthoxanthum only, a 
kind of grass. 

3 .Trigynia. Piper only, or pepper. 

IIL Triandria. Stamens 3. 

1. Monogynia. Valeriana, Iris, Cype- 
rus, Scirpus: 

2. Di^nia. Contains almost all the 
natural orders of true grasses. 

3. Trigynia. Holosteum, Montia, Po- 
ly carp on. 

IV. Tetrandria. Stamens 4. 

1. Monogynia. Protea, Sckbiosa, Plan- 
tago, Galium. 
* 2. Digynia; BufTonia. 

3. Tetragynia. Potamogipton, Ruppia. 

V. Pentandria. Stamens 5. One of 
the largest classes. . 

1. Monogynia. Borago, Echium, Pri- 
mula, and some genera removed hither 
from the 19th class, to be mentipned 
hereafter, as Viola, Jasione, &c. 

Kk 
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2* Digynia. Chenopodtum, UlmuB, Gen- 
liana. Then follow the whole natural 
order of UmbelUfene, of which Daucus, 
Angelica, Cicuta, and Apium, are exam- 
ples. 

3. Trigynia. Yibumum, Sambucus. 

4. Tetragynia. Pamaasia. 

5. Penta^ynia. Statice and Linam. 

6. Polygynia« Myosuras only. 
Vl. Hexandria, Stamens 6. 

1. Monogynia. Lilium, and others of 
its natural order, thence called Liliace- 
ous : a tribe considered by Linnieus as 
the noblest of the vegetable kingdom ; an 
idea supposed to allude not merely to 
their beauty and splendour, but also the 
text, «* Consider the lilies of the field, how 
they grow, they toil not, neither do they 
apin.'^ 

2. Digynia. Oryza and Gahnia, grass- 
es with 6 stamens. 

3. Trigynia. Rumex, Colchicum, 
Scheuchzeria,the latter lately discovered 
to be a British genus, by the Rev. Mr. 
Dalton, of Yorkshire. 

4. Tetragynia. Petiveria dnly. 

5. Hexag>nia Wendlandia and Da- 
masonium of Schreber. 

6* Polygynia. Alisma only. 
TI i . Heptandria. Stamens 7. 

1. Monogynia, Trientalis, and .Ssculus. 

2. Digynia. Limeum. 

S. Tetragynia. Saururus. 

4. Heptaj^ynia. Septas. 
VIU« Octandria. Stamens 8. 

1. Monogynia. A large and beautiful 
order, containing Epilobium, Fuchsia, 
Yacciuro, and the vast genus Erica : also, 
according to Dr. Smith, Acer. 

5. Di|^nia. Maehringia, &c. 

3. Tngynia. Polygonum, &c. 

4. Tetragynia. Adoxa, Paris. 

IX. Knneandna, Stamens 9. 

1. Monogynia. Laurus, famous for 
producing the cinnamon, sassafras, and 
camphor. 

2. Trigynea. Rheum, the rhubarb only. 

3. Hexagynea. Butomus. 

X. Decandria, Stamens 10. A rather 
nnmerous class. 

1. Monogjmia. Cassia, and some other 
papilionaceous plants. Also Ruta and its 
family, followed by Kalmia, Rhododen- 
dron, Andromeda, &c. 

2. Digynia. Saxifraga, Dianthus, Sa- 
ponaria. 

3. Trigynia. Silene and Arenaria, both 
allied to DiantliHs; also Malpighia and 
Bannisteria. 

4. Pentagynia. Lychnis, Cerastium, 
and Spergula ; allied also to the Dianthus. 
C jtyledou,-Sedum, and Oxalis fpUow. 



5. Decagynia. Neurtda and Phytolac- 
ca. 
XI. Dodccandria. Stamens 12 — 19. 

1. Monogynia. Lythrum, Ualesiz, Pe- 
ganum. 

2. Digynia. Agrimonia. 

d. Trigynia. Reseda and Euphorbia. 

4. Tetragynia. Has been recently 
established to receive Calligonum and 
Apousgeion. 

5. Pentagynia. Glinus. 

6. Dodecagynia. Sempervivum, the 
house-leek. 

Thus far the Linnaean classes are found- 
ed solely upon the number of the stamens. 
In the following ones, insertion, propor- 
tion, and connection of the same parts 
are to be considered. Of all the preced- 
ing classes, the characters of the 4th, 



mg 
6th, 



6th, and 10th, chiefiy interfere with any 
of the subsequent ones, as will be ex- 
plained hereafter. 

XII. Icotandria, Stamens twenty, or 
more, inserted into,' or growing out of 
the calyx. This mode of insei^ioD al- 
ways indicates an eatable and wholesome 
fruit 

1. Monogynia. Myrtus, Amygdalus^ 
Prunus 

2. Pentagynia. According to Dr Smith, 
should comprise also the Digynia and 
Trigynia of Linnxus, as they all vary one 
into the other. Pyrus, Mespilus, Spinaea, 
and Mesambrianthemum. 

3. Polygynia. Rosa, and its beautiful 
natural order, including Rubus, Fragaria, 
&c. 

Xin. Polyandria, Stamens numerous, 
inserted into the receptacle. This class 
is very distinct in character and qualities 
from the last. Its plants are often poi- 
sonous. 

1. Monogynia. A fine order. Cappa- 
ris, Fapaver,Nymphxa, Ctstus. . 

2. Pentagynia. Dr. Smith recommends, 
in his " Introduction to Botany/' the same 
plan in this class as in the preceding, of 
uniting Di}5ynia,Trigynia,Tetragynia, and 
Hexagyniaof Linnxus, under Pentagy- 
nia, because, as they stand now in his 
works, natural genera, as well as the spe- 
cies of one genus, are often separated, 
and several plants vary from one Linnxan 
order to another. Examples are, Pxonia, 
Delphinium, Aquilegpa, Nigella, Stratio- 
tes. Some Nigellx have ten styles. 

3. Polygynia. Dillenia, Magnolia, Ane- 
mone. Clematis, Ranunculus, &c. 

XIV. Didynamia. Stamens two long 
and two short. 

This class therefore is distinguished 
from the 4th by the proportion of its fila- 
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menu, a Circumstance which is only an 
index to other characters in the flower, 
for there is a correspondent irregularity 
in the form of the corolla. The class in 
question is almost perfectly a natural one, 
containing the Labiate, Ringens, or Per- 
sonate flowers in general. The orders 
are as natural as the class, being only 
two, and founded on the structure of the 
fruit. 

1. Crynrnoipemua, Seeds naked in the 
bottom of the calyx, almost always four. 
The plants are aromatic and wholesome. 
Some of the principal genera are, Teucri- 
um, Mentha, Lavandula, Lamium, Thy. 
mus, and Melitis. 

2. Angiospermia. Seeds inclosed in a 
seed-vessel, and generally very numerous. 
The plants of this order are handsome, 
but fistid and poisonous, quite distinct in 
nature from those of the former, and 
more akin to the Pentandria Monog^nia. 
The i^enera Bignonia and Antirrhinum 
sometimes Taiy, with five stamens and re- 
l^lar flowers. Interesting genera of this 
order are, Pedicularis, Chelone, AntirrhU 
num, Linnxa, Orobanche, ai^d Acanthus. 

XV. TetradynanUa, Stamens four long 
and two short. A natural class, compris- 
ing the cruciform flowers, except Cleome, 
which is thought to have been erroneous- 
ly placed here. The orders are two, per- 
fectly natural. 

1. Siliculosa. Fniit a roundish pod or 
pouch, Myagrum, Draba, Lunaria. Aly- 
sum, Cochlearia, Thlaspi. 

2. Siliquosa. Fruit a very long pod, 
Pentaria, Cardamine, Cheiranthus, Bras- 
sies, Sinapis. 

XVL Mtmadelphia. Stamiens united by 
their filaments into one tube. This is the 
first class in which the connection of those 
parts is taken into consideration. Num- 
ber therefore being here of secondary 
importance, serves to discriminate the 
orders. . . ' 

1. Triandria. Sisyrinchium, Ferraris, 
Tamarindus, Aphyteia. 
' 2. Pentandria. Erodium, Hermannia. 

3. Hepundria. Pelargonium only, se- 
parated from Geranium by L'Herritier, 
an eminent French botanist. 

4. Octandria. Aitonia, named by the 
younger Linnaeus after the late Mr. Alton 
of Kew garden. 

5. Decandria. Geranium. 

6. Endecandria. Brownea only. 

7. Dodecandria. Stamens generally fif- 
teen. Pterospermum, Pentapetes, &c. 

8. Polyandria. The finest order of the 
>v7hole, contains Atalva, Sida, Althaea, La- 
vatera, Goasypium^ Hibiscus, CameUiay 



and othen ; most mucilaginous emollient, 
plants. 

XVII. Diadelphia. Stamens united by 
their filaments into two parcels, both 
sometimes cohering at the base. Flowers 
almos£ universally papilionaceous. 

1. Pentandria. Monnieria only. 

2. Hexandria. Saraca, Fumaria. 

3. Octandria. Polygala. 

4. Decandria. The largest and most 
natural order, the sections of which re- 
quire to be studied with care. 

* 9tamens all united. These plants are 
strictly monadelphous, and it is only on 
account of their close affinity to the rest 
of the order, that Linnaeus took the liber- 
ty of placing them here. Some of them^ 
indeed, as Lupinus and Ulex, have the 
tenth stamen unlike the rest, though unit- 
ed with them below. No confusion arises 
in practice from this seeming contradic- 
tion of the character of the class, because 
the habit of these flowers is so clear and 
distinct from all others. If, however, a 
papilionaceous plant has its ten stamens 
all separate and unconnected, it is necefr* 
sarily to be referred to the tenth class. 

** Stigma downy. Without the cha- 
racter of the foregoing section. Phase- 
olus, Dolichus, Orobus, Pisum, Lathyrus, 
Yicia, to which Dr. Smith has added 
Eroum, after separating from the latter 
some species erroneously referred to. it. 
See Flora Britanica, 776. 

••• Legume imperfectly divided into 
two cells. Always without the charac- 
ter of the preceding sections. Bisemila, 
Phaca, Astragalus, the last a very exten- 
sive and intricate touus. 

•••• Legume with scarcely more than 
one seed, Psoralia, TrifoHum, the latter a 
very irregular genus in character, thouj^h 
distinct in habit, su$ciently known f(^ its 
agricultural uses. 

♦•••• Legume composed of single 
valved joints, which are rarely solitary. 
Hedysarum, Hippocrepis, Coronilla, Smi- 
thia, the latter fumisned. with irritable 
leaves like the true Sensitive plant or 
Mimosa. 

•••••♦ LegoAe of one cell with seve- 
ral seeds. Many species ofTrifolium pro- 
perly belong here, and have been sepa- 
rated by some authors under the name of 
Melilotus: also the valuable indigofera, 
with Cytisus, Robinia, Lotus, and Medi- 
cag^. 

XVin. Ff^yadelphM. Stamens united 
by their filaments into more than two 
parcels. OrdeH characterised by the 
number or insertion of their stamens. In 
this class J>t. South has made many cor* 
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r«K2tions, and the orders in bis Introduc- 
tion to Botany stand as follows. 

1. Dodecandha. Stamens, or rather an- 
thers, from twelve to twenty or twenty- 
five. Their filaments unconnected with 
the calyx. Thcobroma, the chocolate 
tree, Bubroma, Abroma, Monsonia, and 
Citrus. . 

2. Icosandria. Stamens numerous, their 
filaments inserted into the calyx, in seve- 
ral parcels of course, as Melaleuca, a fine 
aromatic genus, principally from New 
Holland. 

3. Polyandria. Stamens very numerous, 
unconnected with the calyx. Hypericum 
is the principal ge'ius here. 

XIX. Syngenesia, Anthers united into 
a tube. Flowers compound. This is en- 
tirely a natural class, and its orders like- 
wise are founded on natural characters. 

1. Polygamia ^qualis.' Every one of 
the fiorets which constitute the compound 
flowers is, in this order, perfect within 
itself, haying perfect stamens, and pistil 
with one seed. The florets are either 
ligulate, as in the dandelion; tubular, 
forming a globose head, as in the thistle ; 
or tubular, and level at the top , or dis- 
coid, as in lavender cotton, aantolina. 

2. Polygamia Superflua. 'Florets of the 
disk like the discoid, flowers of the last or- 
der, and, like them, perfect within them- 
uelves. Those of the margin furnished 
with pistils only, but all the florets pro- 
duce perfect seed. In this of der the roar- 
sinal florets are sometimes minute and 
inconspicuous, but tliey are for the most 
part ligulate, and form diverging rays, as 
in the daisy, aster^ chrysanthemum, &c. 

3. Polygamia Frustranea. Differs from 
the last oraer only in having the florets of 
the margin abortive or neuter ; in the for- 
mer cas^ there are no rudiments of a pis- 
til in these florets, as in centaurea ; or 
there are abortive pistils, as in. the sun- 
flower. This order is considered by Dr. 
Smith as not essentially different from ths 
last. 

4. Polygamia necessaria. Florets of 
the disk furnished with perfect stamens 
only, those of the margin with perfect 
pistils only, as in the garden marigold, 
calendula. 

5. Polygamia Segregata. Several flow- 
ers, either,simple or compound, with unit- 
ed anthers, and a partial calyx, all in- 
cluded in one general calyx, as the globe 
thistle, &c. 

Another order follows in Linnxus, call, 
ed Monogamia, consisting of simple flow- 
ers with united anthers ; but this order 
is now generally abolished. The circum- 



stance of the union of the anthers in sim- 
ple flowers being extremely various and 
uncertain, though in compound ones 
scarcely liable to any exception. 

XX. Gynandria. Stamens inserted 
either upon the style pr germen. Such is 
the true idea of Uiis class, and its charac- 
ter, thus understood, is as much founded 
in nature and reality as that of any other ; 
by which we do not mean, that the class 
is a natural one, like the 19th, as it, in 
fact, comprises several natural families, 
whose allies may happen to be in other 
classes. Linnaeus, in his idea of this 
class, has understood as belonging to 
it, many plants, whose stamens did not 
really grow out of the germen, as the 
passion-flower, the sisyrinchium, &c. 
Hence Thumberg, and some other bota- 
nists have judged the class altogether un- 
tenable. In the orders, some alterations 
have recently been made by Dr. Smith, 
the reasons for which are more fully par- 
ticularized in his Introduction to Botany, 
than we have room here to explain. These 
orders are distinguished by the number 
of stamens. Monandria, the first of them, 
contains almost all the Orchis tribe. To 
the fifth, Pentandria, Dr Smith refers 
many of the natural family of Contortx, 
as Perg^laria, Cynanchum, and Asclepias, 
a curious tribe, the structure of whose 
organs of impregnation is extremely puz- 
zling even to the botanical adept. They 
have hitherto been placed in the fifth 
class, and some, have thought they should 
be referred to the tenth. In the sixth or- 
der of this class, Hexandria, we find the 
aristolochia, or birth-wort 
. XXI. Monoecia. Stamens and pistils in 
separate flowers, but on the same plant. 
The orders of this class are, like>those 
of the last, distinguished by the number 
of the stamens, or by some other charac- 
ter of the foregoing classes. The most 
genuine examples of it are such as have 
a diff*erent structure in the two kinds of 
flowers, besides the essential difiference 
with respect to stamens and pistils, as tHe 
oak, chesnut, hazle. 

XXII. Dtoeda. Stamens and pistils like 
the former in separate flowers, but on two 
separate plants. 

The ordera of this class are character- 
ised like those of the preceding. The 
willow, hop, hemp, &c. belong to it. 

XXIII. Polygamia. Stathens and pistils 
separate in some flowei^s, united in others, 
either on one, two, or three distinct plants. 
Dr. Smith has first suggested that no 
plants should be admitted into this class, 
without a difference in the accessory parts 
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of their fiowers» over and above what 
concerns the stamens and the pistils. 
Without sucb a rule, the class would be 
overwhelmed with the trees of tropical 
countries. 

The orders are, Monoecia, when the se- 
veral kinds of flowers grow on one plant, 
as Atriplex : Dioecia, when they are situ- 
ated on two separate ones ; and Trioecia, 
when they occupy three several individu- 
als of the same species. 

XXIV. Cryptogamia. Stamens and pis- 
tils either not well ascertained, or not to 
be numbered with certainty. 

1. FiliceSf ferns, whose nowcrsjare al- 
most entirely unknown. The seed-ves- 
sels commonly grow on the back of the 
leaf, thence denominated a frond, and 
are either naked or covered with a mem- 
brane. In some few they form spikes or 
clusters of capsules. 

2. jyjuaci, mosses, a peculiar family of 
plants, possessing great elegance, though 
diminulive in #lze ; extremely tenacious 
of life, growing in the hottest as well as 
the coldest climates ; flourishing most in 
the damp wintry months. Their her- 
bage consists of pellucid leaves, some- 
times accompanied with a stem : their 
capsule is of one cell and of one valve, 
closed with a vertical lid ; seeds nume- 
rous and small ; the capsule is covered 
with a calyptra or membranous veil, the 
summit of which is the stigma, a circum- 
stance absolutely peculiar to this family ; 
the stamens are mostly in a separate flow- 
er, and numerous. The late Dr. Hedwig 
of Leipsic is celebrated for his discove- 
ries relating to mosses. He has distin- 
guished their genera by the peristomium 
or fringe, which in most cases surrounds 
the mouth of the capsule. This fringe is 
either single or double. In the former 
case it consists of either four, eight, six- 
teen, thirty-two, or sixty-four teeth. The 
inner peristomium when present is more 

membranous, plaited, and jugged. The 
principles of Hedwig have been adopted, 
with a few requisite limitations, by the 
most able writers in this branch of botany. 

3. Mepatica, liverworts. The herbage 
of these plants is most generally a. frond, 
or leaf, bearing the fructification ; but 
they differ most essentially from the last 
order in the want of a lid tq the capsule, 
which is formed quite on a different prin- 
ciple from that of mosses, and very vari- 
ous in the several genera. Jungcrman- 
nia and Marchantia are examples of this 
order. 

4. ^/^«, flags. The herbage of these 
IS also frondose, being sometimes a pow- 
dery crust, sometimes leathery or gela- 



tinous ; the seeds are embedded in the 
frond, or in some appropriate receptacle ; 
the stamens are scarcely known. The 
vast family of Lichen occurs here, the 
most hardy of vegetables, clothing ex- 

Eosed rocks, tmnks of trees, and barren 
eaths, in the most cold and inhospitable 
climates. On one of them the rem-deer 
depends for susten&nce in the winter. 
Others are useful in dyeing and even me- 
dicine. The numerous and various tribe 
of sea-weeds, Fucus, Conferva, and Ulva, 
are classed here. 

5. Fungi, mushrooms. These are fleshy 
in substance, of quick growth, and gene- 
rally of short duration. They are divided 
into Angiocarpi, which bear seeds inter- 
nally ; and Gymnocarpi, whose seeds are 
imbedded in an exposed membranous or- 
g^n. Many of these are eatable, some 
poisonous. Linnaeus had a gre^t preju- 
dice against the use of any of them as 
food. 

Appeitdix. Paima. The raagniflcent 
natural order of palms was placed by Lin- 
nxus as an appendix to his system, be- 
cause their part^ of fructification were 
not well known when he firat wrote. 
They are now, however, in general so 
well understood, that the plants in ques- ^ 
tion are easily reducible to the regular 
classes of the Linnacan system; and it 
would be advisable for any future editor 
to arrange them accordingly. They prin- 
cipally belong to the Hexandria Monogy- 
nia, and are nearly allied to many plants 
already referred to that class. . 

Palms are called by Linnxus the prin- 
ces of the vegetable kingdom, and are re- 
markable, for their lofty growth, theirslm- 
ple stems crowned with evergreen leaves, 
and their abundant fruits. Among them 
we find the date, so valuable an article of 
food for many nations ; the cocoa nut, and 
many other fruits of less value. Some 
supply whole nations with oil, for food or 
economical uses, from their fruits; with 
wine from the juices of their stem, or 
with cordage from its fibres. 

We shall now proceed to give a sketch 
of the natural system. of arrangement 
published., b^Jussieu, a botanist of the 
-first eminence, now living at Paris. Its 
.primary divisions are founded upon the 
structure of the seed, whence is derived 
die distinction of all plants into Acotyle- 
,done3, destitute of a cotyledon ; Monoco- 
tyledones, such as have one cotyledon ; 
and Dicotyledones, such as have two. Un- 
der the last are included a few gen era that 
have numerous cotyledons, as Pinus and 
its allies, which Jussieu considers as hav- 
ing two cotyledons, each divided inta 
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several segmeaiM, but erroneously. So 
that this last section should rather be 
characterised as having two or more co- 
tjledons. 

The classes of Jussieu's method are fif- 
teen, and comprise in all an hundred or- 
ders. These classes have no appropriate 
names, but are distinguished by numbers, 
with a short definition of the essential 
character. The orders, except those of 
the first class, are for the most part named 
after some principal genus belonging to 
each. It is to be observed, that, with re- 
spect to the cotyledons, there are some 
inaccui'acies in the terms used, for many 
of the supposed Monocotyledones are 
now known to have no cotyledon at all, 
and what has been so called in the rest 
is more properly an albumen. 

Class I. ^icotyhdonea. The orders of 
this are in a g^eat measure analogous to 
the 24th class in Linnapus. 1. Futtgi; 
2. •%*; 3. HepaHcx; 4. Muad', 5. Fiti- 
ce» i to which is added a sixth, termed 
^cUadet, which contains several water 
plants, as Hippuris, Myriophyllum, Pota- 
mugcton, Lemma, 8cc. Along with which 
Jussieu reckons several genera, of the 
structure of whose seed, and consequent- 
ly of the primary character of whose class, 
he was uncertain. 

Class II. jyfonocoty'edoneB with the sta- 
mens inserted beneath the germen, or, in 
Linnxan language, having the germen 
superior. 

The orders are four, 7. Aroidt^ig ; ss 
Arum, &C.-8. Typha, consisting of Typha 
and Sparganium ; 9. Cypet^oidae, as Carex, 
Scirpus, Cyperus, &c. and, 10. (rranunea^ 
the true grasses. 

Class 111. Monocotyledones^ with the sta- 
mens inserted round the pistil, this is 
upon the calyx or corolla 

The orders are eight, 11. Palma, of 
which we have spoken at the end of the 
Xiinnsean system ; 12. Mpanigi, Aspara- 
gus, Convallaria, &c. ; 13. Junciy Juneus, 
&c. to which are added, Commelina, Bu- 
tomus, Sagittaria, Veratrum, and even 
Colchicum 14 IMia, as Tulips, Fritil- 
laria, Lilium, &c. 15. ffromeiia, of which 
the Pine apple and Agave are instances; 
16 Asphodeliy consisting of Aloe, Aspho- 
delus, Hyacintlius, Ornithogalum, Allium, 
and several others. 17. JWirciasi, Heme- 
rocallis, Amarylis, Narcissus, Galanth us, 
and others; 18. Iridesy Ferraria, Iris, Ixia, 
Gladiolus, Crocus, exemplify this order. 

Class IV. JHonocotyiedones, with the sta- 
mens inserted upon the germen or style, 
that is, having the germen inferior. 

The orders are four, 19. Mu9<e, includ- 
ing the plantaia-u-ee and Heliconia ; 20. 



Cann4e, which are the Scitamineae of Lin- 
naeus and other writers, and which have 
been lately so ably illustrated by Mr. Ros- 
coe, in the 8th volume of the Linnaean 
Society's Transactions ; 2L Orchide^c, a 
beautiful and favourite tribe ; 22. Hydro- 
chartdciy a rather obscure order, under 
which Jussieu enumerates Vallisneria, 
Stratiotes, Hydrocharis, and some others 
which are very doubtful, or rather cer- 
tainly misplaced here. 

Class V. DicotyledoneBj without petals, 
stamens as in the last class. 

Order only one, 23. Ari8tolochix<, con- 
sisting of Aristolochia, Asarum, and Cyti- 
nus, in the first of which Jussieu takes 
for a calyx what other botanists esteem a 
corolla. 

Class VI. Dicotyiedo7ie§, without petals, 
stamens inserted into the calyx. 

The orders are six, 24. Blaeagnt, as Hip- 
pophae, Elaeagnus, Thesium, &c. ; 25. 
Thymelea, which comprises Daphne, Pas- 
serina, and their allies ; 26. Pi ot€<e^ con< 
sisting of the great Cape family Protea, 
Banksia, Embothrium, &c. ; 27. Zam, 
as Laurus, and some other genera, sup- 
posed to be allied to it ; 28. Polijgon^a, 
composed of Polygonum, Rumex, Rhe- 
um, &c.; 29. Mriplicetf Chenopodiun, 
Atriplex, and others. 

Class VII. />/rofyi^e/(me8, without petals, 
stamens inferior to the germen. 

The orders are four, 30. JtmarantU, 
Amaranthus, Celosia, Gomphrena, Her- 
niaria, &c ; 31. PUmUiginei^ Psilium, 
Plantago, and Littorella ; 32. J^yctagines, 
Mirabilis, Boerhaavia, &c. ; 33. Piumba. 
ginea. Plumbago, and Statice. 

Class VIII. IHcotyiedonesj of one peta^ 
which is inserted under the germen. 

The orders are fifteen, 34. Ly»imadudt, 
Anag^llis, Primula, &c. with some doabt- 
ful ones ; 35. Pediculares^ Veronica, Eu- 
phrasia, Pedicularis, &c. ; 36. Acanthis 
Acanthus, Ruellia, Justicia ; 37. Jasminae, 
Syringa, Fraxinus, Olea, Jasminum ; 38. 
ViticeSf a numerous order, Clerodendnim, 
Volkameria, Vitex, Verbena, &c. ; 59. 
JJbiat^, a large order, containing the Di- 
d^-namia Gymnosperroia of Linnaeus, with 
some few^ from his Diandria, as Salvia, 
&c. ; 40. Scrophdana^ consists chiefly of 
the DidvnamiaAngiospermia of Linnaeus ; 
41. Saiane(e, Verbascum, Hyoscyamus, 
Atropa, Solanum, with some other plants 
of the Linnaean 5th class, and a few of the 
Didyn^mia, compose this order ; 42. Bor- 
raginea, contains the Asperifoliae, as Bo- 
rago, Anchuso, Echium, 8cc. with Corclia* 
Varronia, Hydrophyllum, and some 
others ; 43. Convoivuii, Convolvulus, Ipo- 
maeai Evolvulus, and some doubtful ge« 
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sera ; 44. Pdemordat Phlox, Polemonium, 
&c. with Ipomopsis of Michaux and 
Smith ; 45. Bignohia^ Chetone, Btgnonia, 
Martynia, and a few others; 46. Gentiatntf 
consists of some remarkably bitter plants, 
Gentiana, Swertia, Chlora, Lisianthus, 
Chironia; 47, Jlpodna, the Contorts of 
JLinnaeus, some of which belong to his 
Pentandria, as Vinca, Nerium, Apocy- 
niini, Sm5. and others have been referred 
by Dr. Smith to Gynandria, as Pei*gularia, 
Cynanchum, and Asclepias; 48. Sapotce, 
Achrasy Chrysophillum, Jacquinia, and 
others. 

Class IX. Dicoiyledona, of one petaJ, 
inserted into the calyx. 

Orders four, 49, Guaktcande^ consisting 
of Diospyros^ Sty rax, Halesia, Symplocos, 
&c. ; 50. Rhodudendray as Kalmia, Rho- 
dodendrum, Azalea; also Rhodora, Le- 
dum, Bejarla, and Itea, which four last 
but 'ill accord with the character of the 
class, being really polypetalous ; 51. 
JEricce, as the vast genus Crica, also An* 
dromeda. Arbutus, Pyrola, Clethra, Vac- 
cinium, and others,, several of which are 
likewise polypetalous: 52. Campamilacea, 
some of these have distinct anthers, as 
Campanula, Trachelium, Roella, Scoevola, 
Phyteuma; others have the same parts 
cohering, as Lobelia and Jasione. To 
this order belong D| . Smitli's Goodenia 
and Stylidium; see his introduction to Bo- 
tany, 464. 

Class X. Dicotyledonesy of one petal, 
crowning the g^ermen. Anthers united in- 
to a tube. Flowers compound. Orders 
three. 

This class comprises the Syngenesia of 
I^innsus, except his last order Monogy- 
nia, which, , as we have already mention- 
ed, is now laid aside.. 53. Cickoracea, 
consists of such of Linntibus's order of 
Polygamia ^qualis as have lig^late flo- 
rets, as Sonchus, HieraciuiD, Leontodon, 
Tragopogon, Catananche, &c. ; 54. Ct- 
iiarocephahe^ the Thistle tribe, Carthamus, 
Carlina, Cinara, Carduus, Centaurea, of 
which last Jussieu makes several genera; 
55, Corymbifera, is a large order, contain- 
ing the rest of the Linnacan Syngenesia, 
most of which are radiated flowers, ex- 
cept the first section. Examples of this 
order are, Eupatorium, Gnaphalium, Co- 
nyza, Senecio, Calendula, Chrysanthe- 
mum, Artemisia, Anthenis, Bidens, He- 
liantbus, Arctotis, besides some very 
anomalous ones with separated flotvers, 
whose anthers are scarcely connected, as 
Ambrosia, Xanthium, &c. 

Class XI. Dieotyledonesy of one petal, 
<5rowning ihegermen. Anthers distinct. 

Orders three, 56. Dipsaccxy theflowers 



of which are gpnerally aggregate, as Bin- 
sacus, and Scabiosa; Valeriana has simple 
flowers; 57. Rubiaceify a vast order, is 
exemplified by Galium, Rubia, Hedyotis, 
Cinchona, Gardenia, Ixora, Coffea; 58. 
Caprifolia, A» Linnxa, Lonicera, Sambu- 
cus, Cornus, Hedera. 

Class XII. Dicotyledonea, with several 
petals, stamens inserted upon the ger- 
men. 

Orders two, 59. ^AraUa, a small order, 
the fruit pulpy or capsular, contains chief- 
ly Aralia, Cussonia, and Panex ; 60. Urn- 
beUifera^ a very large and natural order, 
sufficiently well known to those who 
have at all considered plants, though not 
a favourite tribe with botanists in gene- 
ral. Some of the chief genera are,Thap- 
sia, Scandix, Angelica, Heracleum, Atha- 
manta, Daucus, Caucalis, Bupleurum, and 
Choerophyllum. 

Class XIII. JDicotyledoneBt with several 
petals, stamens inserted under the ger* 
men. 

Orders twenty-two, 61. Ranunctdacex, 
the acrid tribe of Clematis, Thalictrum, 
Anemone, Ranunculus, Helleborus, A-» 
conitum,PoBonia, Actaca, and Cimifuga; 62. 
Papaverace<ty consists of Papaver Cheli- 
donium, and their allies; 63. Crucifera, 
the g^eat natural order of cruciform 
p]ants,constituting the Linnaean Tetrady- 
namia, as Brassica, Cheiranthus, Alys- 
sum, Thlaspi: 64. Capparidea, Cleome, 
Capparis, &c. to which are subjoined, as 
akin to them, Reseda, Drosera, Pamassia; 
65. Sapindi, Sapindus, Paullinia ; 66. ^ce- 
ra, -Esculus, Acer, &c.; 67. MalpigUxt 
Bannisteria, Malpighia, and a few others. 
These three last orders are somewhat ob- 
scurely defined; 68. Hypenca^ consists 
of Ascyrum Brathys, and Hypericum; 
69. GutHfera, an original order of Jus- 
sieu's, and a very natural one, contains 
Gambog^a, Clusia, Garcinia, Mammea, 
Calophyllum, and some others; 70. Auran- 
tia. Citrus, Limonia, Murraea, genera re- 
markable, for the pellucid spots in their 
leaves probably exemplify this order, to 
which are added among others Thea and 
Camellia ; 71. MetLty 9i\try natural order, 
of which the tubular nectarium bearing 
the stamens is the principal character, as 
Turrsca Aitonia, Trichilia, Melia, Swiete- 
nia, andCedrela,thetwo last are kinds of 
mahogany; 72. Vitety consists only of 
Cissus and Vitis : 72, Gcraniay consists of 
Geranium (including Pelargonium and 
Erodiuraof L'Herritier) and Monsonia,to 
whiQh are subjoined, as akin to them, Tro- 
pceolum, Impatiens, and Oxalis; 74. 
Malvacea, Malra, Lavatera, Hibiscus, and 
others, constituting^ the Monodelphia class • 
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of Linnaeus, with some othew related 
thereto ; 7S MatpwlU, composed of 
Magnolia, L r'.odendron, Michelix, with 
someotht-rs; 76 ufno/t<e, nearly -allied to 
the last, as Aiiona, Unona, Uvaria, and 
Hilopia ; 77. MeniBp*rma^ Cissampelos, 
Menispermum, &c. ; 78. BarOerideSj Ber- 
beris, Leontice, Epimedium, with some 
supposed to be allied to them ; 79. IV- 
liacea, Hermannia, Sparmannia, Grewia, 
Tilia, &c. ; 80. Chti, Cistus is the chief 
and most certain of these, from which ge- 
nus Jussieu separates Helianthemum ; 
81. /lM«face«, Tribulus, Zygophyllum, Ru- 
ta Dictamnus, and others ; many new ge- 
nera of this order have been discovered 
in New Holland : see Tracts relating to 
Natural History, by Dr. Smith, who con- 
siders Oxalis as belonging here; 82, 
Caryophylea^ the Pink and Campion tribe, 
which is very natural, as Sperg^a, Are- 
naria, Dianthus, Silene, &c. 
■ Class XIV. Dycotyiedonei, with several 
petals, stamens inserted into the calyx or 
corolla. 

Orders thirteen, 83. Sempervtvit^ a suc- 
culent tribe, Cotyledon, Sedum, Semper- 
vivum ; 84. Saxifrage ^ Saxifraga, -Chry- 
sosplenium, &c. among which Hydrangea 
must surely rather belong to the Caftrifo- 
liu; 85. Cdcti, consists of Ribes andCactes, 
a paradoxical association ; 86. Povtidacettt 
Portulaca, Tamarix, Claytonia, &c. the 
last mentioned genus is suspected to 
be monocotyledonous : 87. Ficoidea, of 
which the most remarkable is the vast 
genus Mesembryanthemum ; 88. Onagri, 
CEnothera, Epilobium, and Jussixa, ex- 
emplify this, and the beautiful Fuchsia, 
with others, are subjoined, some of which 
belong to the following order; 89. Myrti^ 
a fine and very natural family, composed 
of Melaleuca, Septospermum, Eucalyptus, 
Myrtus, Eugenia, &c.; 90. Jfelastoma, 
as Melastoma, Osbeckia, Rhexia, all re- 
markable for handsome anthers; 91. Sa- 
Ucarite, Lylhrum, Lawsonia,Peplis,Glaux, 
&c.; 92. Rosacea, a very large and fine 
order, constituting in general the Isocan- 
dria of Linnaeus : as Pyrus, Rosa, Fraga- 
ria, Rubus, Prunus, with many more ; 
93 Jjeffitminosa, a still more extensive or- 
der than the preceding, in which the 
system under otir consideration, as keep- 
ing so natural an order entire, has much 
the advantage of the Linnsean artificial 
system, which being founded only on the 
stamens, unavoidably disunites it. To this 
are referred. Mimosa, Tamarindus, Cas- 
sia, Poinciana, Bauhinia, Sophora, Genis- 
ta. Lupinus, Trifolium, Phaseolus, As- 
tragalus, Vicia, Hedysanim, Pterocarpus, 
and many other genera related to each of 



the above; 94. Terehintaeeit, a rather 
confused order ; in it we find Rhus, Ci- 
narium, Schinus, Pistacia, Zanthoxykm; 
and even Juglans is put here on account 
of a slight affinity ; 95. Rhufnni is a more 
satisfactory order . as Euonymus, Celas- 
trus, Cassine, Hex, Rhamnus, &c. 

Class XV. Dicotyiedones, with ^amtnSt 
in separate flowers, from the pisttils. 

Orders five. 96. Euphorbia^ consists of 
Mercurialis, Euphorbia, Fhyllanthus, 
Buxus, Croton, Hippomane, with several 
more, for the moet part acrid, and often 
milky plants; 97 Cvcitrbitace^t, the 
gourd tribe, Bryonia, Cucurois, Passi- 
flora, w^ith a few more; 98 UrHcat com- 
posed of Ficus, Moms, Urtica, Humulus, 
Cannabis, to which, among others. Piper 
is subjoined, as an ally ; 99 ^meiitacee, 
Salix, Popuhi% Betula, Quercus, Corylus, 
&c. to which fjimus, Celtis, and Fotber- 
gilla, are prefixed; 100. Conifera, Ca- 
suarina, Juniperus, Cupressus, are exam- 
ples of this very distinct order. 

At the end of this system is a large as- 
semblage of genera, under the denomina- 
tion of Planta incerta sedis^ as not capa- 
ble of being referred to any of the fore- 
going orders. Some of them, perhaps, 
when better known, may be removed in- 
to the body of the system, but many mast 
always remain in doubt. N'or is this to be 
esteemed as a fault peculiar to the sys- 
tem of Jussieu. It must be the case with 
all natural systems,- unless it were possi- 
ble for their contrivers to have all the 
genera of plants from every comer of the 
earth before them at one view. 

As long as any remain to be discovered, 
or any that are discovered are imperfect- 
ly known, every such system must be 
defective. Besides, it appears that plants 
are connected, not in one regtilar series, 
but, as it were, in a cirde, touching or 
approaching each other by so many differ- 
ent points, that no human sagacit^'can de- 
tect which points of connection are most 
important, so as to obtain an infallible clue 
through so vast a labyrinth. 

A natural system of botanical arrange- 
ment being therefore probably unattaina- 
ble in perfection, we are obliged to be 
content, for daily use, with an artificial 
one. When we meet with an unknown 
plant, we count its stamens and styles, or 
observe any other circumstance attend- 
ing those organs, on which the characters 
of the Linnxan classes are fbunded. Hav- 
ing easily determined the class of our 
plafit, we in like manner ascertain its or- 
der. We proceed to compare the parts 
of its flower andfruit with the characters 
of every genus in that order, till we find 
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one tbfttAgreei with there. Haying fixed 
the genus, we in like manner read over 
the characters of the species, in case the 
g'enus consists of more than one, till we 
sire satined we haire met with the rijcht. 
Thus we learn the generic and specific 
name of our plant, and are enabled to 
find any thing recorded concerning it. 

Such is the mode of applying the Lin- 
naean system to use, and in ordinary 
cases no difficukies attend it. But it may 
happen, that we have found a plant whose 
number of stamens is variable in itself, 
or perhaps different from their usual 
number in the natural genus to which it 
belongs ; for all genera ought to be na- 
tural, and no species must be divided 
from its brethren, on account of charac- 
ters which only respect the artificial 
classes and orders. In this case Linnaeus 
has provided us a remedy, by enumerat- 
ing at the head of each class all such 
anomalous species, as far as he could re- 
collect or determine them » so that if out 
plan does not agree with any of the re- 
gular genera of the class, we may seek it 
among these irregular species. If, after 
all OUT attempts, the plant under consider- 
ation still proves refractory, the system of 
Jussieu comes to our aid. Not that we 
can hope, even though adepts in the 
science^ to determine a plant by the same 
mode in this author ; beginning with the 
eotyledons, which, in many cases, we 
shall find it impossible to judge of, and 
which, when found, will often lead us 
astray in the more abstruse orders of Jus- 
sieu. 

The true way to use this system is, to 
consider what known genus or family our 
plant most approaches in its habit and 
leading characters. By turning to such, 
through the help of the index, and read- 
ing tlie characters of the corresponding 
order, we shall be able to judge how far 
we are right, and shall, at any rate, ^row 
familiar with natural orders and affimties. 
When we have determined the genus of 
4»ur plant in Jussieu, as he has not treat- 
ed of species, we must still recur to Lin- 
naeus for that part of the subject, as well 
SM for synonyms of other authors, and re- 
ferences to ngures or descriptions. 

By such a n>anner of associating these 
two great authors, we render them truly 
serviceable to each other, and to the sci- 
ence r whereas, by placing them in oppo- 
sition, we only make stumbling-blocks of 
all their defects ; for there must be de- 
fects in all attempts of the human intel- 
lect to keep pace with the infinite wis- 
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dom and variety displayed in the works 
of God. 

With respect to the application of ei- 
ther of these methods or arrangement to 
medical use, as a' means of forming any 
probable judgment of the qualities oi 
plants, the more natural any system is, 
the better it serves us in this particular. 
But even the Linnaean classes and orders 
are many of them sufficient for general 
use, and their learned author has occa- 
sionally suggested other remarks, pecu- 
liar to himself, tending to the same end. 

His Didynamia Gymnospermia, and the 
ringent flowers with naked seeds, allied 
thereto, which, having only two stamens, 
are necessarily placed in his second class. 
Diandria are all innocent or wholesome : 
those of the other order, Ang^ospermia» 
are fetid, narcotic, and dangerous, being 
akin to a large part of Pentandria Mono, 
^nia, known to be poisonous, as contain- 
mg henbane, nightshade, and tobacco. 
The whole class I'etradynamia is whole- 
some, except the fetid cleome, .wrongly 
referred to it. Whenever the stamens are 
found to grow out of the calyx, whe* 
ther they be numerous, as hi Icosandria, 
or few, as in the currant and gooseberry, 
they iirfallibly indicate the pulpy fruits of 
such plants to be wholesome. Whenever 
the nectary is a distinct organ or struc- 
ture from the petals, Linnaeus justly ob- 
serves, that the plants to which it belongs 
are to be suspected. The papilionaceous 
or pea flower is remarked by him to be- 
long to a wholesome family, which is ge- 
nerally true, at least when the plants are 
boiled or roasted. We think it right, 
however, to mention one exception to the 
innocence of this family, as it is not gene- 
rally known. The seeds of the laburnum^ 
eaten unripe, are violently emetic and 
dangerous. They are, indeed, so bitter 
and nauseous as seldom to tempt chil- 
dren, but we have heard of tlieir being 
eaten, and such was the consequence, 
which is the more important to be Known« 
as the tree is so common. 

Milky plants are generally to be sus* 
pected, except such as have compound 
flowers ; but even some of these are high- 
ly dangerous^ the wild lettuce. Lactu- 
ca virosa, which yields a kind of opium, 
and the stinking hawkweed^ crepis fcB> 
tida. Crepis rubra, also, or pink hawk- 
weed, commonly cultivated for its beauty, 
may be in the same predicament ; but it 
is too nauseous to be eaten. Umbellife- 
rous plants, which grow in dry or elevat- 
ed situations, are aromatic, uA, and«tftiRi 
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very uholesome ; while those that inhabit 
low and watery places ape usually among 
the most virulent and deadly of all poi- 
sons whatever.' Oenanthe crocata poi- 
sons by its scent in a room, causing head- 
aches, nausea, and swoonings. Cicuta 
virosa, if eaten by cattle unawares, while 
under water, kills them, as Linnxus in- 
forms us, with the most horrible symp- 
toms. The mallow tribe, or Columnife- 
pae, so called from bearing their stamens 
in a columnar form, are all emollient, 
abounding with a mucilaginous iuice, 
without taste and smell, very useful in 
internal irritations. To this, probably, 
Horace alludes, when he speaks of laeves 
malvse,and not to any external smoothness 
of the plants mentioned, which, by their 
soft and downy leaves, would rather 
cLiim the -epithet of molles The liliace- 
ous family are often very dangerous, es- 
pecially their bulbous roots, from some 
of which the wild natives of southern 
Africa are said to obtain a poison for tlieir 
darts. The natural order of grasses are, 
as every one knows, wholesome through- 
out : for the intoxicating effects recorded 
of Lolium temulentum can hardly.be 
deemed an exception. The beneficent 
Author of Nature has usually indicated 
the wholesome qualities of plants by an 
agreeable smell or taste, while dangerous 
ones are endued with contrary flavours. 
The berries of deadly nightshade, .^^roj^a 
belladoTma,aTe indeed an exception to this, 
but a rare one. 

When we speak here oif plants as being 
wholesome or poisonous, it must be un- 
derstood only with a reference to our own 
species, and those animals which most 
approach us in shape and constitution, as 
quadrupeds, and even of these some form 
an exception. Thus goats prefer and 
thrive upon the most acrid plants, which 
blister the stomachs, or even hands, of the 
human species, as clematis, anemone, ra- 
nunculus, &c. Insects, in general, feed 
on the most virulent herbs, which no 
other animals can taste, and thus such 
are turned to account in the general plan 
of nature. The art of cookery renders 
many vegetables wholesome to man, that 
without it would be far otl^rwise, as the 
pptatoe, which is a species of nightshade, 
or Solanum, and many fruits are rendered 
much more salutary in consequence of 
being dressed. The cassava bread of the 
"West Indies is made of the highly acrid 
Jatropha, purified by washing and drying. 
A number of further observations might 
be added ; but the above are sufficient to 
shew the use of botanical science in a me- 



dical point of view. The necesdty that 
those who make use of highly powerfuf 
plants for the cure of diseases should 
know one plant from another is evident. 
We have known the useless Ly thrum sa- 
licaria gathered, and sold to the apothe- 
cary, for fox-glove, and the sweet, inactive 
chervil for the powerful hemlock; we 
have alsoknown henbane taken for clary. 
A little science will guard against such 
mistakes. The ** Medical Botany" of the 
late Dr. Woodville, so extensive in its 
sale amony country practitioners, has per- 
haps done more to prevent them than 
most other books ; but the liberal and 
dignified physician should be able, by 
more philosophical means, not only to 
g^ard against mistakes and mischief, but, 
by new inquiries and studies, to advance 
tne healing art. 

BOTE, m our old law-books, signifies 
recompence or amends : thus manbote, 
is a compensation for a man slain. 

There are likewise house-bote and 
plough -bote,' privileges to tenants of cut- 
ting wood for making ploughs, repairing 
tenements, and likewise for fuel. 

BOTRYCHIUM, in botany, a genus T)f 
the Cryptogamia Filices class and order : 
capsule nearly globular, distinct, cluster- 
ed in a raceme-like spike; one-celled, 
opening from the top to the base. There 
are five species. 

BOTTLE, a small vessel proper for 
holding liquors. We say a glass bottle, a 
stone bottle, a leathern bottle, a wooden 
bottle, a sucking bottle. Of glass bottles 
no mention occurs before the 15th centu- 
r;^: for the "Amphorae vitreae" of Petro- 
nius, to the necks of which were affixed 
labels, expressing the name and age of 
the wine, appear to have been large jars, 
and to have formed part of the many un- 
common articles, by which the voluptua- 
ry Trimalchio wished to distinguish him- 
self. It is, however, singfular, that these 
convenient vessels were not thought of at 
an earlier period, especially as among the 
small funeral urns of the ancients many 
are to be found, which, in shape, resem- 
ble our bottles. 

Beckman conceives that he discovers 
the origin of our bottles in the figure of 
the Syracusan wine-flasks. Charpentier 
cites, from a writing of the year 1387, an 
expression, which seems to allude to one 
of our glass botdes; but this, attentively 
considered, refers merely to cups, or 
drinking glasses. The name boutiaux, or 
boutilles, occurs in the French language 
for the first time in the 15th century; but 
if it were more'ancient, it ' would prove 
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nothing, as it signified originally, and still 
signifies, vessels of clay or metal, and 
pafticularly of leather. Such vessels fill- 
ed with wine, which travellers were ac- 
customed to suspend from their saddles, 
might be stopped with a piece of wood, 
or closed by means of wooden or metal 
tops screwed on them ; and such are still 
used for earthen pitchers. We shall here 
add, that stoppers of cork must have 
been introduced after the invention of 
glass bottles. In 1553, they were little 
known; and their introduction into the 
shops of the apothecaries in Germany took 
place about the end of the 17th century. 
Before that period, they used stoppers of 
wax, which were more troublesome and 
more expensive. The ancient Jewish bot- 
tles were kegs made of goats* or other 
wild beasts' skins, with the hair on the 
inside, well sewed and pitched togetlier; 
an aperture in one of the animal's paws 
serving for the mouth of the vessel. Calmet. 

Bottles of this kind are mentioned in 
scripture, and they were nsed for carry- 
ing water through the deserts of Arabia 
and other countries, where springs and 
streams are scarce. Such bottles, in- 
deed, have been in common use both in 
ancient and modern times. The word 
used by Job (ch. xxxii. 19.) signifies, in 
the original, to swell or distend; it is 
properly used to express a sldn bottle, 
which would be maae to swell by the li- 
quor poured into it, and whicb would be 
more distended and enlarged, till they 
would at last burst, if they had no vent 
for the fermentation of the liquor as it ad- 
vanced towards ripeness. Henoe we per- 
ceive the propriety of putting new wine 
into new bottles, Sec. according to the ap- 
propriate allusion in the gospels, which, 
being moist and strong, would resist the 
expansion, and preserve the wine to due 
maturity; whereas old bottles of this 
kind, being dry and more brittle, would 
be in danger of bursting, and were best 
adapted to receive old wine, the fermen- 
tation of which had ceased. 

These leather bottles are supposed, by 
a sacred historian, not only to be frequent- 
ly rent, when grown old and much used, 
but also to be capable of being repaired 
(Josh. ix. 4.) Modern travellers, as well 
as ancient authors, frequently take notice 
of these leathern bottles. The Arabs, 
says Sir John Chardin, and all those who 
lead a wandering life, keep their water, 
milk, and other liquors, in these bottles, 
the manner of repairing which he also 
describes. They serve, according to this 
ivriter, to preserve their contents more 



fresh than in any other way. They are 
made, he says, of goat-skins : when the 
animal is killed, they cut off its feet and 
its head, and in this manner they draw it 
out of the skin without opening the belly. 
They afterwards sew up the places wliere 
the legs were cut off, and the tail, and 
when it is filled, they tie it about the 
neck. These nations, and' the country 
people of Persia, never go a journey with- 
out a small leathern bottle of water hang- 
ing by their side like a scrip. The great 
leathern bottles are made of the skin of 
an he-goat, and the small ones, that serve 
instead of a bottle of water on the road, 
are made of a kid's skin. In speaking of 
the Persians, the same traveller says, 
that they use leathern botiles, and find 
them useful in keeping water fresk, 
especially if people, when they travel, 
tate care to moisten them, wherever they 
find water. The evaporation thus fur- 
nished, serves also to keep the water 
cool. He says that the disagreeable taste 
of the leather is taken off, by causing it 
to imbibe rose water when it is new, and 
before it be applied to use. 

Formerly, it is said, the Persians per- 
fumed these leathern vessels with mastic, 
or with incense. From him also we learn, 
that they put into these goat-skin and kid- 
skin vessels every thing which they want 
to carry to a distance in the East, whether 
dry or liquid ; they are thus preserved 
fresher than if they were conveyed in 
boxes or pots : the ants and other insects 
are prevented from getting among them, 
and they are thus kept free from dust ; 
and for these reasons butter, honey, 
cheese, and other such aliments, are in- 
closed in vessels made of the skins of 
these animals. Accordingly the things, 
particularly the balm and honey, which 
were somewhat liquid, that were carried 
to Joseph as a present, were probably 
inclosed in little vessels made of kid- 
skins. Homer also refers to this mode of 
preserving various kinds of provision in 
leathern vessels. Glass bottles are better 
for cider than those of stone. Foul glass 
bottles are cured, by rolling sand or small 
shot in them ; musty bottles by boiling 
them. Bottles are chiefly made of thick 
coarse glass ; though there are likewise 
bottles of boiled leather made and sold 
by the case-makers. Fine glass bottles, 
covered with straw or wicket, are called 
fla.sks. The quality of the glass has been 
sometimes found to affect the liquor in 
the "bottle. 

BOTTOM, in navigation, is used to de- 
note as well the channel of rivers and 
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h«rboarf» as the body or hah of a ship : 
thus, in the former sense, we say, a gra- 
velly bottom, clayey-bottom, sandy-bot- 
torn. &c. and in the latter sense, a British 
bottom, a Dutcb bottom, &c. 

By statute, certain commodities im- 
ported in foreig^n bottoms, pay a duty 
called petty customs, over and above 
what they are liable to, if imported in 
British bottoms. 

BOI'TOMRY, in commerce, a marine 
contract for the borrowing of money upon 
the keel or bottom of a ship ; that is to 
say, when the roaster of a ship binds the 
ship itself, that if the money be not paid 
by the time appointed, the creditor shall 
have the said ship. 

BoTTOMBi is also where a person 
lends money to a merchant, who wants 
it in traffic, and the lender is to be paid a 
greater sura at the return of the ship, 
standing to the hazard of the voyage. On 
which account, though the interest be 
greater than what the law commonly al- 
lows, yet it is not usury, because the mo- 
ney being funiished at the lender's ha- 
zard, if the ship perishes, he shares in 
the loss. 

BOTTONY, a cross bottony, in herald- 
ly, terminates at each end in lihree buds, 
knots, or buttons, resembling, in some 
measure, the three-leaved grass. 
BOTTS. See Obstbis. 
BOUCME 0/ couri, the privilege of 
having meat and drink at court, acot-free. 
This privilege is sometimes only extend- 
ed to oread, beer, and wine ; and was an- 
ciently in use as well in the houses of no- 
blemen as in the king's court. 

BOUGUER (Pxtkb), in bioj^raphy, a 
celebrated French mathematician, bom 
at Croisci, in Lower Bretagne, in Febru- 
ary, 1698. His father, John, was profes- 
sor of hydrography, and author of " A 
Complete Treatise on Navigation." Young 
Bouguer learnt mathematics of his fa- 
ther, from the time he was able to speak, 
and thus became a proficient in those 
sciences while he was yet a child. He 
was sent very early to the Jesuit's college 
at Vannes, where he had the honour to 
instruct his regent in the mathematics, 
at eleven years of age. Two years after 
this he had a public contest with a pro- 
fessor of matliematics, upon a proposi- 
tion which the latter had advanced er^ 
roneously ; and he triumphed over him ; 
upon which the professor^ unable to bear 
the disgrace, left the country. Upon the 
death of his father, he was appointed to 
succeed in his office bf hydrographer, af- 
ter a public examination of his qualifica- 



tions, being then only fifteen yean of 
age ; an occupation which he dischsrged 
with great respect and dignity at %hat 
early age. In ir27, at the age of twenty- 
nine, he obtained the prize proposed by 
the Academy of Sciences, for the best 
way of roasting of ships. This first success 
of Bouguer was soon after followed by 
two others of the same kind ; he suc- 
cessively gained the prizes of 1729 and 
1731 ; the former for the best manner of 
observing at sea the height of the stars; 
and the latter, for the most advantageous 
way of observing the declination ch the 
magnetic needle, or the variation of the 
compass. 

In 1730, he was removed from the pott 
of Croisci to that of Havre, which brought 
him into a nearer connection with tiie 
Academy of Sciences^ in which he obtain- 
ed, in 1731, the place of associate geome- 
trician, vacant by the promotion of Mau- 
pertuis to that of pensioner; and in 1735 
he was promoted to the office of pension- 
er astronomer. The same year be was 
aent on the commission to South America, 
along with Messieurs Godin, Condamine, 
and Jussieu, to determine the raeaaiire of 
the degrees of the meridian, and Uie fi- 
gure (M the earth. In this painfiil and 
troublesome business, of tett years dura- 
tion, chiefiy among the lofty Ooidelier 
mountains, our author determined manj 
other new circumstances, beside the niain 
object of the voyage ; such as the expan- 
sion and contraction of metals and other 
aubstances, by the sudden and alternate 
changes of heat and cold among those 
mountains; observations on the refrac- 
tion of the atmosphere from the tops of 
the same, with the singular phenomenon 
of the sudden increase of the refraction, 
when the star can be observed below the 
line of the level : the laws of the density 
of the air at different heights, from ob- 
servations made at difierent points of 
these enormous mountains ; a detenmna- 
tion that the mountains have an effect up- 
on a plummet, though he did not assign 
the exact quantity of it; a method of i 
estimating the errors oommitted by navi- 
gators in determining their route ; a new 
construction of the log for measuring a 
ship's way : with several other useful im- 
provements. 

Other inventions of Bouguer, made up- 
on different occasions, were as follow : 
the heliometer, being a telescope with 
two object glasses, affording a good me- 
thod of measuring the diameters of the 
larger planets with ease and exactness : \ 
his researches on the figure in which two ' 
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lines or two iong ranfj^eB of parallel treei 
sippear : his experiments on the famous 
reciprocation of the pendulum; and those 
upon the manner of measuring the force 
of the light, &c. &c. 

The close application which Bouguer 
(grave to study undermined his health, and 
terminated his life the 15th of August^ 
1758, at 60 years of age. His chief works, 
that have heen published, are,l. *' The Fi- 
gure of the Earth, determined by the Ob- 
servations made in South America ;" 
1749, in 4to. 2. "Treatise on Naviga- 
tion and Pilotage ;" Parts, 1752, in 4to. 
This work has been abridged by M. La 
Caille, in one volume, 8vo. 1768. 3. ** A 
Treatise on Ships, their Constmction and 
Motions ;" in 4to. 1756. 4. ** An Optical 
Treatise on the Gradation of Light;*' first 
in 1729 ; then a new edition in 1760, in 
4to. and a great number of papers insert- 
ed in the Memoirs of the Academy. 

BOUNTY, a bounty in political econo- 
my , is a sum of money paid by the state 
for the raising or the exporting of some 
species of rude produce or manufacture. 
In this country every person who raises 
a certain quantity of flax is entitled to a 
bounty ; and when com is below a cer- 
tain price, a bounty of so much per bushel 
is paid on its exportation. 

The intention of bounties is to encou- 
rage the production of those articles on 
which they are paid,by securing a profit- 
able return to the producer. 

The effect of a bounty on the produc- 
tion of any article is, to render it cheaper 
in the home market— Thus, if the fair or 
ciustomary profit on the capital efnployed 
be 10 per cent, and the bounty amount 
to 5 percent on the capital, it is evident 
the grower can afford to sell the article 
5 per cent cheaper than he otherwise 
could. 

_ The effect of a bounty on theexporta- 
tion of any article is, to render it dearer 
in the home market — ^for by means of it 
the surplus of the home market can be 
removed on easier terms than could other- 
wise be possible to the foreign market, 
and thus a reduction of price is prevent- 
ed. 

But if the redundance of the home mar- 
ket could not be exported, and the price 
consequently was reduced, production 
would be discouraged, and the supply 
being more scanty, the price might be as 
high or higher than it is rendered by the 
bounty. For a more particular inquiry 
into the effects of a bounty on exporta- 
tion, see Corn Laws. 

The objection to all bounties is the fol- 



lowing? "that every branch of traAe in 
which the merchant can sell his goods 
for a price which replaces to him, with 
the ordinary profits of stock, the whole 
capital employed in preparing and send* 
ingthem to market, can be carried on 
without a bounty. Every such branch is 
evidently upon a level with ail the other 
branches. 01 trade which are carried on 
without bounties, and cannot therefore 
require one more than they. Those trades 
only require bounties, in which the mer- 
chant is obliged to sell his goods for a 
price which does not replace to him his 
capital, together with the ordinary profit, 
or in which he is obliged to sell them for 
less than it really costs him to send them 
to market. The bounty is given in order 
to make up this loss, and to encourage 
him to continue, or perhaps to begin a 
trade, of which the expense is . supposed 
to be greater than the returns, of which 
every operation eats up a part of the ca- 
pital e.mployed in it, and which is of such 
a nature, that, if all other trades resem- 
bled it, there would soon be no capital 
left in the country. See Dhawback, 
Prkxiitk. 

BOW, a weapon of offence made of 
steel, wood, horn, or other elastic mat- 
ter, which, after being bent by means of 
a string fastened to its two ends, in re- 
turning to its natural state, throws out 
an arrow with prodigious force. 

The ufije of the bow is, without all 
doubt, of the earliest antiquity. It has 
likewise been the most universal of all 
weapons, having obtained amongthe most 
barbarous and remote people, who had 
thef least communication with the rest of 
mankind. 

The figure of the bow is pretty much 
the same in al] countries where it has 
been used ; for it has generally two in- 
flexions or bendings, between which, in 
the place where the arrow is drawn, is a 
right line. The Grecian bow was in the 
shape of a s, of which form wCjmeet with 
many, and generally adorned with gold 
or silver. The Scythian bow was distin- 
guished from the bows of Greece and 
other nations by its incurvation, which 
was so great, as to form an half -moon or 
semicircle. 

The matter of which bows were made, 
as well as their size, differed in different 
countries. The Persians had very g^eat 
bows made of reeds ; and the Indians had 
also, not only arrows, but bows made of 
the reeds or canes of that country ; the 
Lycian bows were made of the cornel 
tree ; and those of the ^Ethiopians, which 



Digitized by VjOOQ IC 



BOW 



BOY 



surpassed all others in magnitudey were 
made of the palm-tree. 

Though it does not appear that the Ro- 
mans made use of bows in the infancy of 
their republic, yet they afterwards admit- 
ted them as hostile weapons, and em- 
ployed auxiliary archers in all their wars. 

In drawing the bow, the primitive Gre- 
cians did not pull back their hand to- 
wards their right ear, accordins^ to the 
fashion of modem ages, and of the an- 
cient Persians, but, placing the'u? bow di- 
rectly before them, returned thir hand 
upon their right breast. This was also 
the custom of the Amazons. 

The bow is aweapon of offence amongst 
the inhabitants of Asia, Africa, and Ame- 
rica, at this day ; and in Europe, before 
the inrcntion of ftre arms, a part of the 
infantry were Jirnicd with bows. 

Lewis XI. first abolished the use of 
them in France, introducuig, in their 
place, the halbapcl, pike, and broad bword. 
The long bow was formerly in great 
voguein England, and many laws \^cre 
made to encourage the use of it. The 
parliament under Henry Vlll. complain- 
ed of the disuse of long bows, hereto- 
fore ttie safeguard and defence of this 
kingdom, and the dread and terror of its 
enemies. 

Bow, in music, an instrument, which, 
being drawn over the strings of a musical 
instrument, makes it resound. It is com- 
posed of a small stick, to which are fas- 
tened eighty or an hundred horse hairs, 
and a screw, which serves to give these 
hairs the proper tension. In order that 
the bow may touch the strings briskly, it 
is usual to rub the hairs with rosin. The 
bow of the violin is now about 2b inches 

Bow, among artincei's, an instrument, 
so called from its figure) in use among 
gun-smiths, lock-smiths, watch-makers, 
&c. for making a drill go. Among turn- 
ers, it is the name of that pole fixed to 
the ceiling, to which they fasten the cord 
that whirls round the piece to be turn- 
ed.. 

Bow 0/ a sfapt that part of her head, 
which is contained between the stern and 
the after-part of the forc-castle on either 
side : so that a ship hath two bows, the 
starboard and the larboard, or, as they 
are sometimes called, the \4eather and 
the lee bow. 

BOWLING, the art of playing at bowls. 
The first thing to be observed in bowling 
is, the right choosing your bowl, which 
must be suitable to the ground you de- 
sign to run on. Thus, for close alleys, 
the flat bowl is the best; for open 



grounds of advantage, the round byaased 
bowl; and for plain and level swards, 
the bowl that is as round as a ball. The 
nextb to choose your ground : and lastly, 
to distinguish the risings, fallings, and 
advantages of the places where you bowl. 
BowLiire, Bow-likb, in a ship, a rope 
made fast to the leech or middle part of 
the outside of the sail : it is fastened by 
two, three or four ropes, like a crow*s 
foot, to as many parts of the sail ; only 
the mizen bowling is fastened to the low- 
er end of the yM. This rope belongs 
to all sails, except the sprit-sail and sprit- 
top-sails. The use of the bowling is to 
make the sails stand sharp or close, or by 
a wind. 

'< Sharp the bowling,*' is hale it taught, 
or pull it hard. *' Hale up the bowling,*' 
that is, pull it harderforward on. "Check 
or ease, or run up the bowling," that is, 
let it be more slack. 

BOWSE, in the sea-language, signifies 
'as much as to hale or pull. Thus bowsing 
upon a tack, is haling upon a tack. 
Bowse away,thai is, pull away altogether. 
BOWSPRIT, or Boltsprit, a kind of 
mast resting slopewise on the head of 
the main stem, and having its lower end 
fastened to the partners of the fore-mast, 
and farther supported by the fore-stay. 
It carries the sprit-sail, sprit-topsail, and 
jack-staff, and its length is usually the 
same with that of the fore-mast. 

BOWYERS, artificers, whose employ- 
ment or occupation it is to make bows. 
There is a companv of bowers in the 
city of London, first incorporated in 1623. 
BOX. See Buxrs. 

The turner, engraver, carver, mathe- 
matical instrument, comb, and pipe mak- 
ers, give a great price for this wood by 
weight, as well as by measure. It makes 
wheels or shivers, pins for blocks and 
pullies, pegs for musical instruments, 
nut-crackers, weavers' shuttles, collar- 
sticks, bump-sticks and dressersfor shoe- 
makers, rulers, rolling-pins, pestles, mall- 
balls, beetles, tops, tallies, chess-men, 
screws, bobbins, cups, spoons, and the 
strongest of all axle-trees. 

The box-tree formerly grew in great 

plenty near Dorking, in Surry, but only a 

few of the large trees are now left. Box- 

. wood is chiefly imported from the Levant, 

sometimes from Spain. 

BOYAU, in fortification, a ditch cover- 
ed with a parapet, which serves as a com- 
munication between two trenches. It 
runs parallel to the works of the body of 
the place, and serves as a line of contra- i 
vallation, not only to hinder the sallies 
of the besieged, but also to secure th> : 
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miners. But when it is a particular cut, 
that runs from the trenches to cover 
some spot of ground, it is drawn so as to 
be enfiladed, or scoured by the shot from 
the town. ^ 

BOYLE (Robert), one of the greateat 
philosophers, as well as best men, that 
any country has ever produced, was the 
seventh son, and the fourteenth child, of 
Richard Earl of Cork, and bom at Lis- 
moJe, in the province of Munster, in Ire- 
land, the 25th of January, 1626-7 ; the 
very year of the death of the learned 
Lord Bacon, whose plans of experimental 
philosophy he afterwards so ably second- 
ed, that it was said of him, that he was 
the person designed by nature to succeed 
to die labours and enquiries of that ex- 
traordinary genius. While very young, 
he was instructed in his father's house to 
read and write, and to speak French and 
Latin. In 1635, when only eight years 
old, he was sent over to England, to be 
educated at Eton school. Here he soon 
discovered extraordinary powers of un- 
derstanding, with a disposition to culti- 
vate and improve it to the utmost. 

After remaining at Eton between three 
and four years, his father sent him and 
his brother Francis, in 1638, on their 
travels upon the continent. Th ey passed 
through France to Geneva, where they 
settlea for some time, to pursue their 
studies ; here he resumed his acquaint- 

I ance with the elements of the mathema- 

I tics, which he had commenced at Eton 

I when ten years old. 

In the autumn of 1641, he quitted Ge- 
neva, and travelled through Switzerland 
and Italy to Venice, from whence he re- 
turned ag^in to Florence, where he spent 
the winter, studying the Italian language 
and history, and the works of the cele- 
brated astronomer Galileo, who died in a 
village near this city during Mr. Boyle's 
residence here. 

About the end of March, 1642, he set 
out from Florence, visited Rome and 
other places in Italy, then returned to the 
south of France, and came back to Eng- 
land in 1644. 

From this lime Mr. Boyle's chief resi- 
dence, for some years at least, was at his 

I manor of Stalbridge, from whence he 
made occasional excursions to Oxford, 
L.ondon, Sec. ; applying himself with great 
industry to various kinds of studies, but 
especially to philosophy and chemistry, 
and seizing every opportunity of culti- 
vating the acquaintance of the most 
learned men of his time. He was one of 

, the members of that small but learned 
body of men, who, when all academical 



studies were iatermpted by the civil 
wars. Secreted themselves, about the year 
1645, and held private meetings, first in 
London, afterwards at Oxford, to culti- 
vate subjects of natural knowledge, upon 
that plan of experiment which Lord Ba*i- 
con had delineated. They styled them- 
selves then the Philosophic College ; ' but 
after the restoration, wnen thev were in- 
corporated, and distinguished openly, 
they took the name of the Royal Society. 

In the summer of 1654, he went to 
settle at Oxford, the Philosophical Socie- 
ty being removed from London to that 
place, that he might enjoy the conversa- 
tion of the other learned members, his 
friends, who had retired thither, such as 
Wilkins, Wallis, Ward, Willis,. Wren, 
&c. It was during his residence here 
that he improved that admirable engine 
the air-pump : and by numerous experi- 
ments was enabled to discover several 
(qualities of the air, sp as to lay a founda- 
tion for a complete theory. But philo- 
sophy, and inquiries into natiire, though 
they eng^ed his attention deeply, did 
not occupy him entirely, as he still con- 
tinued to pursue critical and theological 
studies.^ He had offers of preferment to 
enter into holy orders, by the govern- 
ment, after the restoration. But he de- 
clined the offer, choosing rather to pur- 
sue his studies as a lajnnan, in such a 
manner as might be most effectual for 
the support of reUgion ; and began to 
communicate to the world the fruits of 
these studies. 

In the year 1663, the Royal Society be- 
ing incorporated by King Charles II. Mr. 
Boyle was named one of the council ; and 
as he might justly be reckoned among 
the founders of that learned body, so he 
continued one of the most useful and in- 
dustrious of its members during the whole 
course of his life. 

In 1688, Mr. Boyle's health declining 
very much, he abridged greatly his time 
given to conversations and aommunica- 
tions with other persons, to have more 
time to prepare for the press some others 
of his papers, before his death ; he died 
on the last day of December of the 
year 1691, in the 65th year of his age, 
and was buried in St. Martin's church in 
the Fields, Westminster, his funeral ser- 
mon being preached by Dr. Gilbert Bur- 
net, Bishop of Salisbury ; in which he 
displayed tlie excellent qualities of our 
author, with many circumstances of his 
life, &c. He represents him as being 
well acquainted with the whole compasa 
of the mathematical sciences, and as well 
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▼erted even in the most abttnue parts of 
Hgpeometrj. 

Mr. Boyle left also several papers be- 
hind htm, which have been published 
since his death. Beautiful editions of all 
his works have been printed at London^ 
in five volumes folio» and six volumes 4to. 
Br. Shaw also published, in three vo. 
lumes 4to. the same works, ** abridged, 
methodized, and disposed under the ge- 
neral heads of Physic, Statics, Pneuma* 
tics^ Natund History, Chemistry, and Me- 
dicine ; to which he has prefixed a short 
catalogue of his philosophical writings, 
according to the order of time when they 
were first published. The character of 
this great man can be only estimated by 
an attention to his works, reflecting, at 
the same time, on the state of science at 
the period in which he lived. He was 
distinguished by the comprehensiveness 
d his views, and the extent and variety 
ofliis researches; by indefatigable dili- 

fence, and invincible perseverance, in 
is collection of facts and investigation of 
their causes; by a total freedom from 
any preconceived attachment to theories, 
and systems ; by candour in discussing 
the opinions of others ; and by fidelity 
and modesty in the narration of his own 
performances. 

B QUADRO, QvADBATo, or Duralx, in 
music, called by the French b quarre, 
from its figure jjj^. This is what we call 
B natural or sharp, in distinction to B mol 
or flat See Flat, and 

Jf the flat [; be placed before a note 
in the thorough bass, it intimates that its 
third is to be minor ; and if placed with 
any cypher over a note in the bass, as b^, 
or \^S, he. it denotes that the fifth or 
sixth thereto are to be flat. But if the 
quadro j^f be placed over any note, or 
with a cypher, in the thorough bass, it 
has the contrary effect; for thereby the 
note or interval thereto is raised to its 
natural order. 

BRABEUJM, in botany, a genus of the 
Polygamia Monoecia class and order. 
Essential character : herm. seizes of the 
ament : enrol four-parted, revolute above; 
stamehs four ; pistil one ; drtipe roundish^ 
seed globular; male, scales of the ament ; 
enrol four or five-parted; stamens four, 
inserted into the throat *$ style bifid, abor- 
tive. There is only one species, with its 
varieties, tdx. B. stellulifolium, or African 
almond, rises with an upright stem, which 
is soft and full of pith, and covered with 
ft brown bark. Horizontal branches are 
sent out at every joint, the lower ones be- 
ing longest, and every tier diminishing to 
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the top so as to form a sort of pyraniid. 
The flowers are produced near the ends 
of the shoots, coming out from between 
the leaves, quite round the branches, 
the^ are of a' pale colour inclining to 
white, they appear early in the spring, 
and fall away without any fruit succeed- 
ing them in this country. It is a native 
of the country about the Cape of Good 
Hope. 

BRACE, in architecture, a piece of 
timber fmmed in with bevil joints, the 
use of which is to keep the buUding from 
swerving either way. When the brace 
is framed mto the king-pieces, or princi- 
pal rafters, it is by some called a strut. 

BsAcss, in the sea.Iangtiage, are ropes 
belonging to all the yards of a ship, ex- 
cept the mizen, two to each yard, reeved 
through blocks that are fiistened to pen- 
nants, seized to tbe yard arms. Their use 
is either to square or traverse the yards. 
Hence, to brace the yard, is to bring it to 
either side. All braces come aftward on, 
as the main brace comes to the poop, the 
main-top-sail brace comes to the mizen- 
top, ana thence to the naain shrouds ; the 
fore and fore-top-sail braces come down 
by the main ana main-top-sail stays, and 
so of the rest. But tbe mizen-bowline 
serves to brace to the yard, and the cross- 
jack braces are brought forwards .to tbe 
main-shrouds, when the ship sails close 
by a wind. 

Bracks, in music, are those double 
curves which are placed at the beginning 
of the staves of any composition. Their 
use is to bend together the harmonizing 
parts, and lead the eye with iaciUty from 
one set of staves to another. In those 
scores which include a part for a keyed 
instrument, as the organ, harpsicord, or 
piano-forte, it is usual to draw a smaller 
brace within the great one, to include 
and to distmguish from the other parts of 
the score the two staves deugned for ei^ 
theref those instruments. 

Bracks to a drum, the cords which are 
distended in oblique lines from the head 
to the bottom round the exterior of the 
drum, and which, by tightening or relax* 
ing the parchment, serve to raise or flat* 
ten the tone. 

BRACELET, an ornament worn oq 
the wrist, much used among the ancients i 
it was made of different materials, and in 
different fashions^ according to the age 
and quality of the wearer. Bracelets 
are still worn by the savages of Africa 
who are so excessively fond of them, ai ! 
to give the richest commodities, and 
even iheir fathers, wives, and childiei^ 
in exchange fair those made of .qo richer 
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materials than shells, glass, beads, and 
the like. 

BRACHIJEUS, in anatomy a name 
^ven to two muscles, which are flexors 
of the cubitus, and disting^uished by the 
appellation of tfx/ernKff and intemus. See 
Asatomt: 

BHACHMANS, a sect of Indian philo- 
Bophers, known to the ancient Greeks by 
thename ofGymnosophists. The ancient 
Brachmans lived upon herbs and pulse, 
and abstained from every thing that had 
life in it. They lived insoUtude, without 
matrimony, and without property; and 
they wished ardently for death, consider- 
ing life only as a burden. The modem 
Brachmans make up one of the casts or 
tribes of the Banians. They are the 
priest* of that people, and perform their 
office of praying and reading the law with 
several mimical gestures, and a kind of 
quavering voice. They believe, that, in 
tne beginning, nothing but God and the 
water existed, and that the Supreme Be- 
ing, desirous to create the world, caui^ed 
the leaf of a tree, in the shape of a child 
playing with its great toe in its mouth, to 
float on the water. From its navel there 
issued out a flower, whence Bnuna drew 
bis ori^nal, who was entrusted by God 
with the creation of the world, and pre- 
sides over it with an absolute sway. They 
inake no distinction between the souls of 
men and brutes, but say the dignity of 
the human soul consists in being placed 
in a better body, and having more room 
to display its faculties. They allow of 
i^waras and punishments after this life ; 
and have so great a veneration for cows, 
that they look on themselves as blessed, 
if they can but die with the tail of one of 
them in their hand. They have preserv- 
ed some noble fragments of the know- 
ledge of the ancient Brachmans. They 
are skilfid arithmeticians, and' calculate, 
with great exactness, eclipses of the sun 
and moon. They are remarkable for 
their religious austerities. One of them 
has been known to make a vow, to wear 
about his neck a heavy collar of iron for 
a considerable time : another to chain 
himself by the foot to a tree, with a firm 
resolution to die in that place : and 
another to walk in wooden shoes stuck 
full of nails on the inside. Their divine 
MTor^ip consists chiefly of processions, 
made in honour of their deities. They 
have a college at Banant, acity seated on 
the Changes, 

BRACHtJRUS,the name of a genus of 
animalcules, with tails shorter than their 
Itodies, and no visible limbs, 

VOL. IT. 



BRACHYGLOTTIS,in botany, a genus 
of the SyngenesiaSuperflua class and or- 
der. Receptacle naked ; down feathery ; 
calyx cylindrical, simply equal; florets of 
the disk five-cleft. There are two spe- 
cies, natives of the South Sea Islands. 

BRACHYGRAPHY, the art of short- 
hand-writing. See Srobt-haitd. 

BRACKETS, ina ship, the small knees, 
serving to support the galleries, and com^ 
monly carved. Also the timbers that 
support the gratings in the head are call- 
ed brackets. 

Brackxts, in gimnery, are cheeks 
of the carriage of a mortar; they are made 
of strong planks of wood, of almost a 
semicircular figure, and bound round 
with thick iron plates; they are fixed to 
the beds by four bolts, which are called 
bed-bolts ; they rise up on each side of 
the mortar, and serve to keep her at any 
elevation, by means of some strong iron 
bolts, called bracket-bolts, which go 
through these cheeks or brackets. 

BRADLEJA, in botany, so named from 
Richard Bradley, F. R. S. first professor of 
botany at Cambridge, a genus of Monoe- 
cia Monadelphia class and order. Essen- 
tial chAaracter : male calyx none; corol 
petals six, nearly equal; filaments three, 
with three twin anthers, female calyx 
none : corol six-parted, three parts inte- 
rior; germ superior, with six to eight 
stigmas ; cafiaules six-celled, six-valved s 
seeds solitary. There are three species» 
B. sinica, Chmese bradleja, is a shrub with 
leaves recembling the annona, but not of 
a lucid surface. The fructifications pro- 
ceed from the axils of the leaves. The 
fruits or seed vessels are compressed, 
small or bilocular, striated and hard. B. 
zeylanica, is a Ceylonese shrub. B. glo- 
chidium, is a shrub which grows in the 
islands of the Southern or Pacific Ocean. 

BRADLEY (Da. James,) a celebrated 
English astronomer, the third son of Wil- 
liam Bradley, was bom at Sherborne, in 
Gloucestershire, in the year 1692. He 
went to Oxford, and was admitted a com- 
moner of Baliol College, March 15, 1710, 
where he took the degree of bachelor the 
14th of October, 1714, and of master of 
arts the 21st of January, 1716. His 
friends intending him for the church, his 
studies were regulated with that view ; 
and as soon as he was of a proper age to 
receive holy orders, the Bishop of Here- 
ford, who had conceived a great esteem 
for him, gave him the living of Bridstow, 
and soon after he was inducted to that of 
Landewy Welfry, in Pembrokeshire. 

He was nephew to Mr. Pound, ageii- 
Mm 
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tleman welllLnown in the learned world, 
by many ezcellentastronomical and other 
observations, and who would have enrich- 
ed it much more, if the journals of his 
voyages had not been burnt at Polu Con- 
dor, when the place was set on fire, and 
the English who were settled there cru- 
elly massacred, Mr. Pound, himself, veiy 
narrowly escaping with his life. With 
this gentleman,at Wanstead, Mr. Bradley, 
passed all the time that he could spare 
from the duties of his function ; being 
then sufficiently acquainted with the ma. 
thematics to improve by Mr. Pound's con- 
versation. It may easily be imagined that 
the example and conversation of tliis 
gentleman did not render Bradley more 
fond of his profession, to which he had 
before no great attachment; he continued, 
however, as yet to fulfil the duties of it, 
though at this time he had made such 
observations, as laid the foundation of 
those discoveries which afterwards dis- 
tinguished him as one of the greatest as- 
tronomers of his age. These observa- 
tions gained him the notice and friendship 
of the Lord Chancellor Macclesfield, Mr. 
Newton, afterwards Sir Isaac, Mr. Halley, 
and of many other members of the Royal 
Society, into whidi he was soon after 
elected a member. 

Soon after, the chair of Savilian pro- 
fessor of astronomy at Oxford became 
vacant, by the deam of the celebrated Dr. 
John Keil, and Mr. Bradley was elected 
to succeed him on the 31st of October, 
1721, at 29 years of age, his colleague 
being Mr. Halley, who was professor of 
geometry on the same foundation. Upon 
this appointment, Mr. Bradlepr resigned 
his church livings, and applied himself 
wholly to the study of his favourite sci- 
ence. In the course of his observations, 
whiotx were almost innumerable, he disoo- 
Teredand settled the laws of theaberration 
of the fixed stars, from the progresuve mo- 
tion of light, combined with the earth's, 
annual motion about the sun, and the nuta. 
. tion of the earth's axis,arising from the un- 
equal attraction of the sun and moon on 
the different parts of the earth. The 
former of these efiTects is called the 
<* aberration" of the fixed stars, the theo- 
nr of which he published in 1727' ? and 
the latter, the « nutation" of the earth's 
axis, the theory of which appeared in 
1737 : so that, in the space of about ten 
years, he communicated to the world two 
of the finest discoveries in modern astro- 
nomy, which will for ever make a memo- 
rable epoch in thehistory of that science. 
See Abekbatiok and Nutatioit. 



In 1730, Mr. Bradley succeeded Mr, 
Whiteside, as lecturer in adtronomy and 
experimental philosophy in the Museum 
at Oxford, which was a considerable 
emolument to him, and which he held till 
within a year or two of his death, when 
his ill state of health induced him to re- 
sign it. He always preserved the esteem 
and friendship of Dr. Halley, who, be- 
ing worn out by age and infirmities, 
thought he could not do better for the 
service of astronomy, than procure for 
Mr. Bradley the place of regius professor 
of astronomy at Greenwich, which he 
himself had many years possessed with 
the greatest reputation. With this view 
he wrote many letters, denring Mr. Brad- 
ley's permission to apply for a grant of 
the reversion of it to nim, and ev^n of- 
fered to resign it in his favour, if it should 
be thought necessary ; but Dr. Halley 
died before he could accomplish this kind 
object. Dr Bradley, however, obtained 
the place in February, 1741-2, by the in- 
terest of Lord Macclesfield, who was af- 
terward president of the Royal Society, 
and upon his appointment the University 
of Oxford sent him a diploma of doctor of 
divinity. 

This appointment of astronomer royal 
at Greenwich, which was dated the third 
of February, 1741-2, pUu^ed Mr. Bradley 
in his proper element, and he pursued his 
observations with unwearied diligence. 
However numerous the collection of as- 
tronomical instruments at that observa- 
tory, it was impossible that such an obser- 
ver as Dr. Bradley should not desire to 
increase them, as well to answer those 
particular views, as in general to make 
observations with greater exactness. In 
the year 1748, therefore, he took the op- 
portunity of the visit of the Royal Society 
to the observatory, annually made to ex- 
amine the instruments and recfeive the 
professor's observations for the year, to 
represent so strongly the necessity of re- 
pairing the old instruments, and provid- 
ing new ones, that the Society thought 
proper to make application to the king, 
who was pleased to order one thousand 

Eounds for that purpose. This sum was 
id out under the direction of our author, 
who, with the assistance of the late cele- 
brated Mr. Graharil and Mr. Bird, fur- 
nished the observatory with as complete 
a collection of astronomical instruments 
as the most skilful and diligent observer 
could desire. 

During Mr. Bradley's residence at the 
Royal Observatoxy, the living of the 
church at Greenwich became vacant, and 
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wa§ offered to him : upon his refasing to 
au;ce|)t k, from a conscientiousr scruple. 
**thAt the duty of a pastor was in com- 
patable with his other studies and neces- 
sary engagements," the king was pleased 
to grant him a pension of 250/. over and 
above the astronomer's original salaiy 
from the board of ordnance, " in consi- 
deration (as the sign manual, dated the 
15th of February, 1752, expresses it)of his 
great skill and knowledge in the several, 
branches of astronomy and other parts of 
the mathematics, which have proved so 
useful to the trade and navigation of this 
kingdom." A pension which has been 
regularly continued to the astronomers 
royal ever since. 

■ About 1748 our author became entitled 
to Bishop Crew's benefaction of 301. a 
year to the lecture reader in experiment- 
al philosophy at Oxford. He was elected 
a member of the Academy of Sciences at 
Berlin in 1747 ; of that at Paris in 1748 ; 
of that at Petersburgh in 1754; and of 
that of Bologna' in 1757. He was mar- 
ried in the year 1744, but never had more 
than one child, a daughter. 

By too close application to study and 
observations, Dr. Bradley became afflict- 
ed for near two years before his death 
with a grievous oppression on his spirits; 
which interrupted his useful labours. 
This distress arose chiefly from an appre- 
hension that he should outlive his rational 
faculties : but this so much dreaded evil 
never came upon him. In June, 1762, he 
was seized with a suppression of urine, 
occasioned by an inflammation in the 
reins, which terminated his existence the 
13th of July following. His death hap- 
pened at Chalfont, in Gloucestershire, in 
the 70th year of his age, and he was in- 
terred at Minchinhampton, in the same 
county. 

As to his character. Dr. Bradley was re- 
mai^kable for a placid and gentle modesty, 
very uncommon in persons of an active 
temper and robust constitution. Although 
he was a good speaker, and possessed the 
rare but happy art of expressing his ideas 
with the utmost precision and clearness, 
yet no man was a greater lover of silence, 
for he never spoke but when he thought 
it absolutely necessary. Nor was he more 
inclined to write than to speak, as he has 
published very little ; he had a natural 
diffidence, which made him always afraid 
that his works might injure his character, 
so that he suppressed many which might 
have been worthy of publication. ^ Many 
of his papers have been inserted in the 
Philosophical Transactions. 



The public character of Dr. Bradley, 
as a man of science and observation, is 
fhlly established by his various works. 
His private character was in every re- 
spect estimable. That he published so 
little may be ascribed to a larg^ share of 
diffidence, which prevented him from so- 
liciting that attention which at all times 
he could command. His observations 
made at the Royal Observatory, during 20 
years, were comprised in 13 vols, folio 
and two 4to. ; these were transferred in 
the year 1776 to the University of Oxford, 
on condition they should be printed and 
published by that learned body. In 
June, 1691, the Board of Longitude, see- 
ing no prospect of their publication, pass- 
ed some resolutions respecting the pub- 
lic right to these observations, which be- 
ing transmitted to the vice chancellor, the 
Board was in consequence informed, that 
the delegates of the press in the universi- 
ty were proceeding with the work. The 
first volume was published in 1798, in a 
very splendid form,* under the title of 
''Astronomical observations at Green- 
wich, from the year 1750 to the year 
1762." 

BRADS, amon|^ artificers, a kind of 
nails used in building, which have no 
spreading head, as other nails have. 

BRADYPUS, the ilothy in natural histo- 
ry, a genus of Mammalia, of the order 
Bruta. Generic character; cutting teeth, 
none in either jaw ; canine teeth obtuse, 
single, longer than the grinders, placed 
opposite ; grinders five on each side, ob- 
tuse; fore legs much longer than the 
hind; claws very long. See Plate II. 
Mammalia, fig. 6. There are three spe- 
des, of which we shall give a brief ac- 
count. B. tridactylus, or three-toed sloth : 
the general appearance of the sloth is 
extremely uncouth; the body is of a^ 
thick shape ; the fore-legs short, the 
hinder ones far longer; the feet on all the 
legs are very small, but are armed each 
with three most excessively strong and 
large claws, of a slightly curved form, 
and sharp-pointed: the head is small; 
the face short, with a rounded or blunt 
snout," which is naked, and of a blackish 
colour; the eyes are small, black, and 
round ; the ears rather small, flat, round- 
ed, lying close to the head, and not un- 
like those of monkeys : the hair on the 
top of the head is so disposed as to pro- 
ject somewhat over the forehead andsides 
of the face, giving a very peculiar and 
grotesque physiognomy to the animal. 
The general colour of the hair on all 
parts IS a greyish brown ; and the hair is 
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extremely coiPie, modcntely long, and 
Tery thickly covers the body, more espe- 
cialiv about the back and thighs. A re- 
markable character as to colour, in this 
species, is a wide patch or space on the 
vpper part of the back, of a bright ferru- 
ginous, or rather pale orange colour, spot- 
ted on each side with blai3^, and marked 
down the middle with a very conspicuous 
black stripe, wide at its origin, ana gradu- 
ally tapering to its extremity ; it reaches 
more than half way down the back, and 
terminates in a sort of tnfid mark. The 
tail is nearly imperceptible, being so ex- 
tremely short as to be concealed from 
TJew by the fur. 

The sloth feeds entirely on vegetables, 
and particularly on leaves and fruit. Its 
voice is said to be so inconceivably singu- 
lar, and of such a mournful melancholy, 
attended, at the same time, with such a 
peculiarity of aspect^ as at once to excite 
a mixture of pity and disgust ; and it is 
added, that the animal makes use of this 
naturad yell as its best mode of defence, 
since otlier creatures are frightened away 
by the uncommon sound. Thist how- 
ever, is far from being its only refuge ; 
for so great is the degree of muscular 
strength which it possesses, that it is ca- 
pable of seizing a dog with its claws, and 
holding it,in spite of aU its efforts to escape, 
till it perishes with hunger ; the sloth it- 
self being so well calcjolated for support- 
ing abstinence, that the celebrated Kirch- 
er assures us of its power in this respect, 
having been exemplified by the very sin- 
gular experiment of suffering one, which 
had fastened itself to a pole, to remain in 
that situ«tion» withotit any sustenance, 
upwards of forty days. This extraordi- 
nary animal is an inhabitant of the hotter 
parts of South America. It is nearly as 
urge as a middle sized dog. 

B. Didactylus, or two-toed sloth, is also 
a native of South America ; and it is as- 
serted, on good authority, that it is Uke- 
wise found in some parts of India, as well 
as in the Island of Ceylon. In its general 
appearance, as well as in size, it bears a 
considerable resemblance to the former 
species: it is, however, somewhat more 
slender in its shape, covered with smooth- 
er or less coarse and harsh hair, and is of 
a more uniform or less varied tinge ; and» 
in particular, is strikingly distinguished, 
as a species, by having only two claws on 
the fore-feet ; it is also a much more ac- 
tive animal, and, even when imported into 
Europe, has been known,accoiding to the 
testimoiw of the Count de Buffon, to as- 
cend and descend horn a tall tree several 



timet in a day ; whereas the tbree-iaed 
sloth with difficulty perfonnsthat open- 
tion in a whole day, and can scarcely 
crawl a few hundred yards in the space 
of many hours. 

B. Ursinus, or ursine sloth, is by far the 
largest species : it is a native of India, 
and has been but lately introduced to the 
knowledge of European naturalistB. It 
was brought from the neighbourhood of 
Patna in Bengal. This ammU has, at 
first sight, so much of the general aspect 
of a bear, that it has actually been consi- 
dered as such by some observers : but it 
is no otherwise related to the bear than 
by its size and habit, or mere exterior 
outline. It is about the size of a bear, and 
is covered alliover, except on the face» 
or rather the snout, whi(^ is bare and 
whitish, vith long 'baggy black hair, 
vhich on tlie neck and back is mucb 
longer than elsewhere: onthe forepart of 
the body the hair points forwards; on 
the hinder part backwards ; the eyes arc 
very small} the ean nither amall, and 
partly hid in the long hair of the faea<l ; 
it is totally destitute of inciaores, or front 
teeth ; in each jaw there are two canine 
teeth of a moderate size : the nose or 
snout is of a somewhat elongated form } 
it also appears as if furnished with a 
sort of transverse joint, ot internal car- 
tilage, which admits of a peculiar kind 
of motion in this part U is a gentle and 
good natured animal ; it feeds ohiefly on 
vegetables and milk, is fond of applesi 
and does not willingly eat animal foody 
except of a very tender nature, as man 
row, which is readily socked from a bone 
presented to it. Its motions are not,as ia 
the two former species, slow and languid} 
but moderately lively ; and it appears to 
have a habit of turning itself round and 
round every now and then, as if for arouse. 
meht, in the manner of a ^g when lying 
down to sleep. It is said to have a pro- 
pensity to burrowing under the grounds 
BRAG, an ingenious and pleasant game 
at cards, wherein as many may partake 
as the cards will supply; the eldest hand 
dealing three to each person atone time, 
and turaing up the last card all round. 
Thisdone,each gamester puts down thres 
stakes, one for each card. The first stake 
is won by the best card turned up in the 
dealing round ; beginning from the ace, 
king, queen, knave, and so downwards. 
When cards of the same value are turned 
up to two or more of the gamesters, the 
eldest hand guns; but it is to be observedi 
that the ace of diamonds wins, to what* 
ever hand it be turned up. 
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^ Tbe second stake is won by what is 

called the brag, which consistsf in one of 
B the gamesters challenging the rest to pro- 
V. duce cards equal to his : now it is to be 
observed that a pair of aces is the best 
ii brag^ a pair of kings the next, and so on ; 
j; and a pair of any sort wins the stake from 
j! the roost valuable single card. In this 
I part consists tlie great diversion of the 
t game ; for, by the artful management of 
li the looks, gestures, and voice, it frequent- 
I ]y happens* that a pair of fives, trays, or 
i even duces, out-brags a much higher 
I pair, and even from pairs royal, to the no 
,; small merriment of the company. The 
J knave of clubs is here a principal favour- 
, ite, making a pair witli any other card in 
i hand, and with any other two cards a 
pair royal. 

The third stake is won by the person, 
; who first makes up the cards in lus hand 
f one and thirty ; each dignified card go- 
, ingfortcR, and drawing from the pack 
, as usual in this game. 

BRAHE (Ttcixo), a celebrated astro^- 
nomer, descended from a noble family, 
originally of Sweden* but settled in Den- 
mark, was bora the 14th of Deeember, 
1546, at Knudstrop, in the county of 
f Schonen, near Helsinbourg. He was 
taught L«tin when seven years old, and 
studied five years under private tutors. 
I His father dying while he was very young, 
I bisunele, George Brahe, adopted him, 
and sent him in 1559 to study philosophy 
and rhetoric at Copenhagen. The great 
eclipse of the sun» on the 21st of August, 
1560, happening at the precise time the 
astronomem had foretold, he began to 
consider astronomy as something divine ; 
and purchasing the tables of Stadius, he 
gained some notion of the theory of the 
planets. In 1563 he was sent by his un- 
cle to Leipsic to study the law, where his 
acquirements gave manifest indications 
of extraordinary abilities. His natural in- 
clination, however, was to the study of 
the heavens, to which he applied himself 
so assiduously, that, notwitlistanding the 
care of his tutor to keep him close to the 
study of the law, he made use of every 
means in his power for improving his 
knowledge of astronomy ; he purchased 
with his pocket money whatever books 
he could meet with on the subject, and 
read them with great attention, procur- 
ing assistance in difficult oases from Bar- 
tholomew Bchultens, his private tutor ; 
and having procured a small celestial 
globe, he took opportunities, when his 
tutor was in bed, ami when the weather 
was clear, to examine the constellations 
in the heavens, to learn their names from 



the globe^ and their motions fr<«n obtefi^ 
vations. 

After a course of three years study at 
Leipeic, his uncle dying, he returned 
home in 1565. In this year, at a wedding- 
icast, a difference arising between Brahe 
and a Dani^ nobleman, they fought, and 
our author had part ot his nose cut off by 
a blow : a defect which he so artfully 
supplied with one made of gold and sil- 
ver, that it was scarcely perceivable. 
About this time he began to apply him- 
self to chemistry, proposing nothing 
less than to obtain the philosopher^ 
stone. 

In 1571 he returned to Denmark, and 
was favoured by his maternal uncle Steno 
Billes, a lover of learning, with a conve- 
nient place at his castle of Herri tzvad 
near Knudstrop, for making his observa- 
tions, and building a laboratory. And 
here it was he discovered, in 1573, a new 
star in the constellation Cassiopeia. But 
soon after, his marrying a country girl, 
beneath his rank, occasioned so violent a 
quarrel between him and his relations, 
that the king was obliged to interpose to 
reconcile them. 

In 1574 by the king's command, he 
read lectures at Copenhagen on the theo- 
ry of the planets. The year following he 
began his travels tlirough Germany, and 
l^roceedod as far as Venice. He then re- 
solved to remove his family, and settle at 
Basil; but Frederick the Second, King 
of Denmark, being informed of his de- 
sign, and unwilling to lose a man who 
was capable of doing so much honour to 
his country, he promised to enable him 
to pursue hisstudies, and bestowed upon 
him for life the island of Hnen in the 
Sound, and promised that an observatory 
and laboratory should be built for him, 
wiih a supply of money for canyini;; <^ 
his designs; and accordingly, the first 
stone of the observatory was laid the 8th 
of August 1576, under the name of Urani- 
bourg. The king also gave him a pen- 
sion of 2000 crowns out of his treasury,a 
fee in Norway, and a canonrj^ of Roshild, 
which brought him in 1000 more. This 
situation he enjoyed for the space of 
about twenty years, pursuing his observa- 
tions and studies with great industry: 
here he kept always in his house ten or 
twelve young men, who assisted him in 
his observations, and whom he instructed 
in astronomy and mathematics. Here al- 
so he received a visit from James the 
Sixth, King of Scotland, afterwards James 
the First of England, having come to Den- 
mark to espouse Anne, daughter af Fre- 
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kerick the Second. James made our aa- 
tbor some noble presents, and wrote a 
copy of I^tin verses in his praise. 

Brahe's tranquillity, however, in this 
happy situation, was at length fatally in- 
terrupted. Soon after the death of King 
Frederick, by the aspersions of envious 
and malevolent ministers, he was depriv- 
ed of his pension, fee, and canonry, in 
1596. Being thus rendered incapable of 
supporting the Expenses of his esta- 
blishment, he (j^uitted his favourite Urani- 
bourg, and withdrew to Copenhagen, 
with some of his instruments, and conti- 
nued his astronomical observations and 
chemical experiments in that city, till 
the same malevolence procured from the 
new King, Charles the Fourth, an order 
from him to discontinue them. This in- 
duced him to fall upon means of being 
introduced to the Emperor Rodolphus, 
who was fond of mechanism and chemi- 
cal experiments : and to smooth the way 
to an interview, Tycho now published his 
book, "Astronomia instaurata Mechani- 
cs,*' adorned with figures, and dedicated 
it to the Emperor. That prince received 
him at Prague with great civility and re- 
spect ; rave him a magnificent house, till 
he could procure one for him more fit 
for astronomical observations; he also 
asngned him a pension of 3000 crowns ; 
and promised him a fee for himself and his 
descendants. Here then he settled in 
the latter part of 1598, with his sons and 
scholars, and among them the celebrated 
Kepler, who had joined him . But he did 
not long enjoy this happy situation, for 
about three years after he died on the 24th 
of October, 1601, of a retention of urine, 
in the 55th year of his age, and was inter- 
red in a very magnificent manner in the 
principal church at Prague, where a no- 
ble monument was erected to him, leav- 
ing, besides his wife, two sons and four 
daughters. On the approach of death 
he enjoined his sons to to take care that 
none of his works should be lost ; ex- 
horted the students to attend closely to 
theirs exercises ; and recommended to 
Kepler the finishing of the Rudolpbine 
Tables, which he had constructed for re- 
gulating the motion of the planets. 

Brahe's skill in astronomy is universal- 
ly known; and he is famed for being the 
inventor of a new system of tlie planets, 
which he endeavoured, though without 
success, to establish on the rums of that 
of Copernicus. He was very credulous 
with re^rd to judicial astrology and pre- 
sages : if he met an old woman when be 
went out of doors, or a hare upon the 
road on a journey, he would turn back 



immediately, being persuaded tliat is was 
a bad omen: also, when he lived at 
Uraoibourg, he kept at his house a mad- 
man, whom he placed at his feet at table, 
and fed himself; for as he imagined that 
every thing spoken by mad persons pre- 
saged something, be carefully observed all 
that this man said ; and because it some- 
times proved true, he fimcied it might al- 
wajs be depended upon. He was of a very 
imtable disposition : a mere trifle put him 
in a passion: and against persons of the 
first rank, whom be thought his enemies, 
he openly discovered his resentment. He 
w^as very apt to rally others, but highly 
provoked when the same liberty was ta- 
ken with himself. The principal part of 
his writings are : 

1. An account of the New Star which 
appeared Nov. 11th, 1572, in Cassiopeia; 
Copenh. 1573, in 4to. 2. Another treat- 
tise on the New Phenomena of the Hea- 
vens. In the first part of which he treats 
of the restitution, as he calls it, of the 
sun and of the fixed stars. And in the 
second part, of a new star which had then 
made its appearance. 3. A collection of 
Astronomical Epistles ; printed in 4to. at 
Uranibourg, in 1596; Nuremberg in 
1602 f and at Frankfort in 1610. It was 
dedicated to Maurice Landgrave of Hes- 
se ; because there are in it a considera- 
ble number of letters of the Landgrave 
William, his father, and of Christopher 
Uothmann, the mathematician of that 
prince, to Tycho, and of Tycho to them. 
4. The Rudolphine Tables; which he 
had not finished when he died; but were 
revised and published by Kepler, as Ty- 
cho had desired. 5. An accurate Enu- 
meration of the Fixed stars ; addressed to 
the Emperor Rodolphus. 6. A complete 
Catalogue of 1000 of the Fixed Stare; 
which Kepler has inserted in the Rudol- 
phine Tables. 7. "Historia Coelestis,*' 
or a History of the Heavens, in two parts: 
the first contains the observations he had 
made at Uranibourg, in sixteen books; 
the latter contains the observations made 
at Wandesburg, Wittenburg, Pn^rue, &c. 
in four books. 

The apparatus of Tycho was purohased 
by the Emperor Rodolphus for 22,000 
crowns. U remained, however, useless 
and concealed till the troubles of Bohe- 
mia, when the army of the Elector Pala- 
tine plundered them, and in the true 
spirit of barbarism breaking some of 
them, and.applying others to purposes for 
which they were never designed. The 
great celestial globe of brass was preserv- 
ed, carried from Prague, and deposited ' 
with the Jesuits of Naysia in .Silesia, 
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Vhence it was afterwards taken, liithe 
year 1633, and placed in the Hall of tlie 
Royal Academy at Copenhagen. 

BRAIL, or Brails, m a ship, are small 
ropes made use of to furl the sails across ; 
they belong only to the two courses and 
the mizen-sail ; they are reeved through 
the blocks, seized on each side the ties, 
and come down before tlie sail, being at 
the very skirt thereof fastened to the 
cringles; their use. is, when the sail is 
furled across, to hale up its bunt, that it 
may the more easily be taken up or let 
fall. Hale up the brails, or brail up the 
sail, tliat is, hale up the sail, in order to 
be furled or bound close to the yard. 

BRAIN, in anatomy, that soft white 
mass inclosed in the cranium or skull, in 
which all the organs of sense terminate, 
and in which the soul was formerly sup- 
posed principally to reside. See Aeta- 

TOKT. 

The bnun and nerves are the instru- 
ments of sensation, and even of motion ; 
for an animal loses the power of moving 
apart the instant that the nerves which 
enter it are cut. The brain and nerves 
have a strong resemblance to each other; 
Mid it is probable that they agree also in 
their composition. But hitherto no at- 
tempt has been made to analyse the 
nerves. The brain consists of two sub- 
stances, which differ from each other 
somewhat in colour, but which, in other 
respects, seem to be of the same nature. 
The outermost matter, having some small 
resemblance in colour to wood-ashes, has 
been called the cineritious part ; the in- 
nermost has been called the meduUaiy 
part Bndn has a soft feel, not unlike 
diat of soap ; its texture appears to be 
very close ; its specific gravity is ^eater 
than that of water. When bnun is kept 
in close vessels, so that the external air is 
excluded, it remains for a long time un- 
altered. Fourcroy filled a glass vessel 
almost completely with pieces of brain, 
and attached it to a pneumatic apparatus; 
a few bubbles of carbonic acid g^s ap- 
peared at first, but it remained above a 
year without undergoing any fiuther 
change. This is very far from being the 
case with brain exposed to the atmo- 
sphere. In a few days (at the temperature 
of 60°) it exhales a most detestable odour, 
b'ecomes acid, assumes a green colour, 
and very soon a great quantity of ammo- 
nia makes its appearance in it. Experi- 
ments show, that, exclusive of the small 
proportion of saline ingredients, brain is 
composed of a peculiar matter, differing 
in TttAuy particulars from all other animal 
substances, but having a considerable rer 



semblance in many of its properties to 
albumen. Brain has been compared to a 
soap ; but it is plain that the resemblance 
is very faint, as scarcely any oily matter 
could be extricated from brain by Four- 
croy, though he attempted it by all the 
contrivances which the present state of 
chemistry su^^gested; and the alkaline 
portion of it is a great deal too small to 
merit any attention. 

BRAKE, in naval affairs, the handle by 
which a ship's pump is usually worked ; 
it operates by means of two iron bolts 
thrust through the inner end of it, one of 
which rolling across two cheeks, in the 
upper end of the pump, serves as a ful- 
crum for the brake, supporting it between 
the cheeks. The other bolt connects 
the extremity of the brake to the pump 
spear, which 'draws up the box or 
piston charged with the water in the 
tube. 

BRAN, the skins or husks of com, es- 
pecially wheat, ground, separated from 
the flour by a sieve or boulter 

It is of wheat-bran that starch-makers 
make their starch. The dyers reckon 
bran among the non-colouring drug^, and 
use itfor making, what they eall, the sour 
waters, with which they prepare their se- 
veral dyes. 

BRANCH, in botany, an arm of a tree, 
or a part, which, sprouting out from the 
trunk, helps to form the head or crown 
thereof. 

Branch is likewise a term used in, ge- 
nealogy and anatomy. Thus we say, the 
branch of a family, the branch of an arte- 
ry, the branch of a vein. 

BRANGHLiE, jrt7&, in the anatomy of 
fishes, thc^arts corresponding to the 
lungs of land animals, by which fishes 
take in and throw out again a certain 
quantity of water, impregnated with air. 
All fishes, except the cetaceous ones and 
the petromyzum, are furnished with these 
organs of respiration ; which are always 
eight in number, four on each side the 
throat. That next the heart is the least, 
the rest increasing in order as they stand 
near the head of the fish* 

Each of these gills is composed of a 
bony lamina, in form of a semicircle, for 
the most part; and on its convex side 
stand the leaves or lamellx, like samany 
sickles. The whole convex part of the* 
laroellx is beset with hairs, which are 
longest near the base, and decrease gm- 
dually as they approach towards the 
point. There are also hairs on the con- 
cave side of the lamellae, but shorter than 
the others, and continued only to its mid- 
dle. 
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Th« convex tide of one lamtiw it ^ed 
into the concftvc side of the next saperior 
one ; and all of them are eonnected to- 
gether br means of a membrane, which 
reaches nvm their base half way their 
height, where it grows thicker, and in 
some measure resembles a rope. The rest 
of the kimina iafree, and terrainaLes in a 
Tory fine and flexible point. 

As to the use of these gills, they seem 
to be designed to receive the blood pro- 
truded from the heart-inte the aorta, and 
conTey it into the extremities of the la- 
mellae ; from whence, being returned by 
Teins, it is distributed over the body of 
the fish. 

BRANCHIONUS, in natural history, a 
genus of vermes, of the order Inftisoria : 
Sie character is, body contractile, cover- 
ed with a shell, and fumisned at the head 
with ciliate rotary organs. There are 12 
species : the B. urceolaris is bell-shaped, 
with the shell many toothed at' the tip, 
and rounded at the base ; tail long, and 
bifid at the end. It is found frequently in 
' stagnant water, appearing to the naked 
eye aaa small white speck; rotary dou- 
ble organ, which it can protrude and con- 
ceal at pleasure. B. striatus^ univalve, 
with an ovat^ striate shell, sis-toothed at 
the tip, and entire at the base $ without 
tail. It is found in salt water ; pellucid, 
crystalline, truncate on the fore part, and 
rounded behind ; shell varjring in form, 
with 12 longitudinal ribs. 

BRANCHIOSTEGOUS, in natural his- 
tory, according to the Linnaan system, it 
is the fifth order of fishes, having gills des- 
situte of bony rays. There are ten ge- 
nera, viz. 



Balistes 

Centriscus 

Cyclopterus 

Diodon 

Lophius 



Mormyruff 

Ostracioft 

Pegasus 

Syngnathus 

Tetrodon. 



Most of these are by Dr. Shaw placed 
among the Cartelaginei. 

BRANDY, a spirituous liquor, pro- 
duced by the distillation of wines or all 
ki nds, and, properly speaking, by no other 
fermented liquor; though the purely spi- 
rituous part of all fermented vinous li- 
quors procured by distDIation is essen- 
tially the same, and therefore an infinite 
variety of imitations of the intermediate 

groducts of distillation may be produced, 
y adding flavouring and colouring mat- 
ters to any kind of pure spirit. Brandy 
is prepared in many of the wine coun- 
tries of Europe, and, with particular 
excellence, in Languedoc, in Anjou, 



whence the well-known Cognise braa* * 
dy, and in other parts of the south of 
France. 

Though every wine will give a certadn 
portion of brandy by distillation, it is not 
every kind that can be used with advan- 
tage. In general, the strong heavy wines 
are to be preferred. Those tliat do not 
yield a sixtli of their quantity of spirit 
are not work the expense of working. 
The apparatus is composed of three 
parts; the alembic, or boiler, the capital 
fitted on the top of the boiler to receive 
the spirituous vapour, and the serpen- 
tine, or worm, a convoluted pipe, fitting 
to the beak of the alembic, and immers- 
ed in water, in which the vapour is con- 
densed, and flows out at the bottom, in 
the form of distilled spirit, fn distilling, 
care should be taken not to urge the fire 
too much at first, otherwise the wine 
boils up into the capital, and comes over 
into the worm, mixing with arfd fouling 
the spirit. In general, the sloner the 
process, and the smaller the stream of 
spirit from the worm-pipe, the finer and 
better is the brandy. The distillers make 
a distinction between the fortner and 
latter runnings of the spirit. What first 
comes over has the strongest, richest, and 
highest flavour, and this is g^radually les- 
sened, and the spirit becomes more and 
more watery to the end. Therefore, 
when the brandy becotAes weak, the 
portion already distilled is set apart, and 
the remainder is collected in a separate 
vessel, and is called seconds or feints, in 
the term of British distillers, and is not 
immediately fit for u«e, but is re-distilled 
with fresh wine in the next process, be- 
ing still too valuable to be lost. Brandy 
is naturally clear and colourless as water: 
for the diff'erent shades of colour which 
it has in commerce arise partly from the 
casks in which it is kept, out chiefly from 
the 'addition of burnt sugar, saunders 
wood, and other colouring matters, that 
are intentionally added by the manufac- 
turer, and which appear to do neither 
good nor harm to the quality of the spirit. 
There are several ways of judging of 
the strength of the s]Arit. The following 
is also much used by the dealers : a phial 
is filled three-quarters with the brandv, 
stopped with the thumb, and suddenly 
knocked with some force against the 
knee. This raises a froth on the surface, 
and by the size and durability of the bub- 
bles, a good idea may be formed of the 
strength of the liquor, by those who are in 
the constant habit of examining samples. 
This is, however, as liable to error as the 
trial with gunpowder, bamlog» fcc. ; for 
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it is well known, that eertftin additions 
may be made to brandy which will very 
much alter the frothing^. After all that 
has been done, it is still a diificult prob- 
lem to determine, with perfect accuracy, 
the strength of all kinds of made spirits, 
by any shorter method than that of distil- 
lation, though the improved hydrome- 
ters answer most of the purposes of trade 
and revenue. The strength of the spiitt, 
dr course, depends on the strength of the 
wine with which it is made; and this 
again depends on the quantity of saccha- 
rine mucilage contidned in the must or 
grape-juice, and the perfection of the fer- 
mentation. Generally speaking, the 
wines of hot climates furnish mucn more 
spirit than those of colder ; and sweet, 
nch, well ripened gfapes give much more 
than the cold, sour, watery fruits. The 
richest wines furnish as much as a third 
of spirit ; and the general average of the 
wines in the south of France and Spain is 
stated to be, by Chapial, about a fourth. 
On the other hand, some of the northern 
wines (though perfect as wines^ give no 
more than a fifteenth of spirit. The manu- 
facture of brandy in other countries very 
closely resembles the French process 
which we have just described. Thus, in 
Spain, the still is filled to four-fifths of its 
contents with wine, the capital luted on, 
a fire kindled, and in about an hour and 
a half the spirit begins to coni« over. 
About a fifth of the entire quantity of 
wine is proof spirit, in which olive-oil 
sinks, and comes over fit to be usod, with- 
out &rther process ; and as much of in- 
ferior and weaker spirit comes over after- 
wards, which is re-distilled and rectified. 
When the wines are old,. heavy, and oily, 
and a fine clear spirit is wanted, at once, 
water it added to the wine before dis- 
tillation, to keep down the oil. The 
principal distilleries in Spsun are in Cata- 
lonia. 

BRASS, in the arts, a metal much used 
in various articles of manufacture ; it is 
compounded of zinc and copper, in the 
proportion of one part of zinc to three of 
copper. It is of a fine yellow colour, and 
more fusible than copper, and less liable 
to tarnish from exposure to the atmo- 
sphere. It possesses likewise a connder- 
able degree of malleability and ductility, 
and can be beat into tmn leaves^ and 
drawn into fine wire. Its specific gravity 
is greater than the mean specific gravity 
of the two metals. See Zinc. 

Brass is manufactured in many coun- 
tries; but no where more extensively 
and better than in £^gland, in which bwx 



the materials are in great abundance, 
The ores <^ zinc are several species of 
calamine and of blende, called by the mi- 
ners Slack Jack, which are found abun- 
dantly in Devonshire, Derbyshire, and 
North Wales, genensdly accompanying 
lead ores. These are chiefly ozydes, or 
carbonated oxydes of zinc, and require a 
previous calcination before they are fit for 
brass-making. At HoUywell, in Flintshire, 
the calamine* which is received raw from 
the mines in the neighbourhood, is first 
pounded in a stamping-mill, and then 
washed and sifted in order to separate 
the lead, with which it is largely admix- 
ed. It is then calcined on a broad, shal- 
low, brick hearth, over an oven heated to 
redness, and frequently stirred for some 
hours In some places a conical pile is 
composed of horizontal layers of calamine 
alternating with layers of charcoal, the 
whole resting on a layer of wood in large 
pieces, with stifficient intervals for the 
draught of air. It is then kindled, and 
the stack continues to bum till the cala- 
mine is thoroughly calcined. The cala- 
mine, thus prepared, is then ground in a 
mill, and at the same time mixed with 
about a third or a fourth part of charcoal, 
and is then ready Tor the brass furnace. 
The brass furnace has the form of the 
frustrum of a hollow cone, or a cone with 
the apex cut off horizontally. At the 
bottom of the furnace is a circular grate, 
or perforated iron plate, coated with clay 
ana horse dung, to defend it from the ac- 
tion of the fire^ The crucibles sund up- 
on the circular plate, forming a circular 
row, with one in the middle. The fuel, 
which in England is coal, is thrown round 
the crucibles, being let down through the 
upper openinp^ or smaller end of the 
cone ; over this opening is a perforated 
cover, made of fire-bricks and clay, and 
kept together with bars of iron, so as to 
fit closely. This cover serves to regelate 
the heat in the following manner : the 
draught of air is formed through an uo- 
der ground vault to the ash-hole, thence 
through the grate and round the cru- 
cibles, and through the smaller upper 
opening into an area where the workmen 
stand, which is covered by a large dome, 
and a chimney to convey the smoke into 
the outer ur. When the draught is the 
strongest, and the heat is required of the 
greatest intensity, the cover is entirely 
removed, and the flame then draws 
through the upper opening of the fur- 
nace to a considerable height into the 
outer brick dome ; when the heat is to 
be lessenedi the cover is puton^ whiph 
^ Nn 
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intercepts more or less of the draught 
from the furnace, as more or fewer of the 
holes of the cover are left unstopped. 
The crucibles are charged with the mix- 
ed calamine and charcoal* together with 
copper clippings and refuse bits of vari- 
ous kinds, and sometimes brass clippings 
also, most of which are previously melted, 
and run into a small sunk cistern of water, 
through a kind of cullender, which di- 
vides the metal into globules, like shot. 
Powdered charcoal is put over all, and the 
crucibles are tlien covered and luted up 
with a mixture of clay or loam and horse 
dung. The time required for heating 
the crucibles and completing the pro- 
cess, varies considerably in different 
works, being determined by custom, by 
the quantity of materials, the size of the 
crucibles, and especially the nature of the 
calamine. In the great way, from 10 to 
24 hours are required. At' Holly well, in 
Flintshire, about twenty-four hours are 
taken. 

In the laboratory, brass may be made 
very well in the smsJl way in a short time. 
Put into a crucible a mixture of calamine 
and charcoal, bury it in the requisite pro- 
portion of copper shot, cover the whole 
with charcoal powder, lute on a cover to 
the crucible, and heat slowly in a wind 
furnace for half an hour, till the zinc be- 
gins to bum off in a blue flame round the 
top of the crucible : then raise the JBre, 
and heat bnskly for half an hour longer. 
This process of cementation is also shown 
b^ the following management. Put the 
mixture of calamine and charcoal into a 
crucible, cover it with a thin layer of 
clay, over which, when dry, lay a thin 
plate of copper, cover the whole with 
fine charcoal powder, and lute on a co- 
ver to the crucible. Apply heat gradu- 
ally, and the vapour of the reduced zinc 
wul rise through the floor of clay, pene- 
trate the red hot copper plate above it, 
and gradually convert it into brass, which 
at the end of the operation will be found 
lying melted on the stratum of clay. The 
increase of weight gained by the copper 
in thii^ operation wiU afford a good prac- 
tical test of the goodness of the calamine, 
and its fitness for brass-making in the 
great way. The most important proper- 
ties of brass, compared with copper, are 
the following: the colour of brass is 
much brighter, and more approaching to 
that of gold ; it is more fusible than cop- 
' per ; less subject to rust, and to be acted 
upon by the vast variety of substances 
which corrode copper with so much 
case 9 and it is equally malleable when . 



cold, and more extensible than either cop- 
per or iron, and hence is well fitted for 
fine wire. Brass, however^ is only mal- 
leable when cold. Hammering is found 
to give a magnetic property to brass, 
perhaps, however, only arising from the 
minute particles of iron beaten off the 
hammer during the process, and forced 
, into the surface of the brass ; but this cir- 
cumstance makes it necessary to employ 
unhamroered brass for compass-boxes, 
and similar apparatus. The expansion of 
brass has been very accurately determin- 
ed, as this metal is most commonly used 
for mathematical and astronomical instru- 
ments, where the utmost precision is re- 
quired. Mr Smeaton found that twelve 
inches in length of cast brass, at 32^, ex- 
panded by 180 degrees of heat (or the 
interval from freezing to boiling water) 
225 ten thousandth parts <^ an inch. 
Brass wire under the same circumstances 
expanded 232 parts; an alloy of 16 of 
brass with one of tin expanded 229 parts. 
The expansion of hammered copper is 
only 204 such parts ; but that of zinc is 
253 : so that brass holds a middle place 
in this respect between its two compo- 
nent metals. 

Analysis shows a vast variety in the 
proportions of the different species of 
brass used in commerce. In general, the 
extremes of the highest and lowest pro- 
portions of zinc are from 12 to 25 per 
cent, of the brass. Even with so much aa 
25 per cent of zinc, brass, if well manu- 
factured, is perfectly malleable, though 
zinc itself scarcely yields to the hammer. 
Mr. Diz^ analyzed a specimen of remark- 
ably fine brass made at Geneva, for the 
purpose of escapement wheels, and the 
nicer parts of watch-making, the perfect 
bare of which bear a very high price. 
This metal unites great beauty of colour 
to a very superior degree of ductility. It 
was found to consist of 75 of copper with 
25 of zinc, and probably too the copper 
was Swedish, or some of the finer sorts. 
The common brass of Paris seems to con- 
tain about 13 per cent, of zinc, the Eng^- 
lish probably more. The uses of brass 
are very numerous. It is applicable to a 
great variety of purposes,is easily wrought 
by casting and hammering, and by Die 
lathe ; its wirfs is eminently useful, and it 
takes a high and very beautiful polish. 
The appearance of brass is given to other 
metals, by washing them with a yellow 
laquer or varnish, a substitution often 
very muAh to the detriment of the manu- 
factured article. Many other yellow 
alloys of copper are used, such as 
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bronze, bell-metal, &c. most of which are 
triple, pompounda, and will be noticed 
under the article Coppbb. 

BRASSICA, in botany, a gemis of the 
Tetradynamia SUiquosa class and order. 
Nattwal order of Siliquosa Cniciformes. 
Cruciferae, Jussieu. Essential character: 
calyx erect, conveifging ; seeds globular ; 
a gland between the shorter stamens and 
the pistil, and between the longer and 
the calyx. There are sixteen species, 
among which are the various kmds of 
cabbages, bore-coles, brocolis^ and tur- 
nips. To give a short account only of 
this important genus would exceed the 
limits of our work ; we can therefore re- 
fer the reader with pleasure to Dr. Rees's 
New Cyclopedia, wnere he will find, un- 
der the words Brjmsica and Cab bags, 
every information he can desire, and al- 
most every thing that can be interesting^ 
on these subjects to the botanist, the gar- 
dener, and the farmer. 

BRATHYS, in botany, a genus of the 
Polyandria Pentagynia class and order. 
Natural order, Rotacex. Hyperica, Jus- 
sieu. Essential character: calyx five- 
leaved ; petals five ; ncctaiy none ; cap- 
sule one-celled, many-seeded. There is 
but one species, viz. B. Juniperina, a shrub 
between heath and juniper, very branch- 
ing and upright, the branches covered 
with leaves ; leaves opposite, very much 
crowded, acerose, an inch long, acute, 
unarmed, evei:green; flowers terminating 
the branches, several together, sessile. 
It is found in New Granada. 

BBAUNSPATH, pearl-spar, in mine- 
ralogy, is milk-white, though passu ng by 
different shades to the brownish red ; it 
occurs generally ciystallized, and the 
forms of its crystals are the same as cer- 
tain varieties of calcareous spar. Its pri- 
mative figure is a rhomboid, exactly cor- 
responding with that of calcareous spar. 
It is found of other figures, which are 
described particularly by Hauy. The 
external lustre is more or less shining 
with a pearlv lustre ; but, when in the 
first state of decomposition, it has usually 
a variegated semi-metallic appearance; 
it is a little harder than calcareous spar : 
the specific gravity, according to Brisson, 
is 2.83 ; but the Isabella yellow variety has 
been foundjto be only 2.4. Before the blow- 
pipe it crackles and falls to pieces, and 
becomes of a brownish black colour, but 
does not melt ; ^th borax it runs into a 
frothy flag; it effervesces with acids when 
pulverized. The massive variety, when 
Q^cined and mixed with sand, forms a 
strong and valuable cement, wluch sets 
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quickly, and is impenetrable to water. 
The constituent parts are. 

Carbonate of lime .... 50 

Qxide of iron 20 

Oxide of manganese ... 28 
100 

It occurs chiefly in veins, accompanied 
by calcareous spar,g^1enablende. pyrites, 
and various ores of silver. It is found in 
the mines of Norway, Germany, Sweden, 
France, and in some parts of England and 
Wales. 

BRAWN, the flesh of a boar soused or 
pickled ; for which end the boar should 
be old ; because the older he is, the more 
horny will the brawn be. 

BRAZIL roood, in the arts. The tree 
whieh bears this wood is the caesalpina. 
crista. The wood is very hard, takes a 
high polish, and is so heavy as to sink in 
water. When chewed it gives a sweetish 
laste. It much resembles in appearance 
red Saunders wood, but differs from it es- 
sentially in readily giving out its colour 
to water, which saunders wood does not. 

Brazil wood is valuable for the beautiful 
orange and red colours, in various shades, 
which it furnishes to the dyer, but the 
colour is naturally very fugitive, though 
it may be to a certain degree fixed by va- 
rious mordants. When raspings of Bra- 
zil wood are boiled for some time in wa- 
ter, they give a fine red decoction. The 
residue appears black, but alkalies will 
continue to extract a colour from it after 
the action of water is exhausted. Spirit 
of wine and ammonia also extract a co- 
lour with great facility, which is some- 
what deeper than the watery decoction. 
A decoction of Brazil wood is readily 
tiumed of a violet or purple blue by alka- 
lies, and this change is produced by so 
very minute a quantity, as to furnish a 
chemical test of the presence of alkalies 
of very g^eat utility. According to Berg- 
mann,*10 g^nsof crystallized carbonate 
of soda, which contains no more dian 
about 2.15 grains of mere alkali, dissolv- 
ed in something more than S.S English 
pints of water, give a sensible purple 
tingejto paper reddened by Brazil Wood. 
There is, however, some ambiguity in 
this test, as the same change is produced 
by a solution of lime or magnesia in car- 
bonic acid and water, a very frequent oc- 
currence in most natural waters. Evapo- 
rating the water for some time will dis- 
tinguish whether the change on brazil 
wood is produced by an alkali, or a car- 
bonated earth ; for, if by the former, the 
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purple will ht more intense in the concen- 
trated water* as it now holds a greater pro- 
portion of alkali } but if by a carbonated • 
earth, the effect will be lost, as the boilinj^ 
expels the loose carbonic acid, and preci- 
pitates the carbonated earth which it held 
in solution. I1ie effects of the solutions 
of tin and alum on brazil wood are the 
most important to the dyer. Alum added 
to the watery decoction of the wood l^ves 
ft copious fine red precipitate, inclining to 
crimson, and subsiding slowly. The su- 
pernatant liquor also retains the original 
red colour of the decoction, but if enough 
of alkali is added to decompose the alum, 
its earth falls down, and carries with it 
nearly all the remaining colouring matter 
. 0/ the wood- In this way a fine crimson 
lake, imitating the cochineal carmhie,may 
be prepared, which therefore consists of 
alumine, intimately combined with the co- 
louring matter of the wood a little height- 
ened. Nitro-muriate of tin added to the 
decoction separates the whole of the co- 
louring matter, which falls down in g^at 
abundance in union with the oxide of tin, 
and the liquor remains colourless. 

The solutions of iron blacken the de- 
coction or infusions of brazil wood, shew- 
ing the presence of the gallic acid. Ma^ 
ny of the other metallic solutions act si- 
milarly to that of tin, in forming lakes, 
consisting of the colouring matter of the 
wood united with the metallic oxide of 
the solution employed. See DTsiire. 

BRAZING, the soldering or joinin? two 
pieces of iron together, by means of thin 
plates of brass melted between the pieces 
that are to be joined. If the work be 
very fine, as when two leaves of a broken 
saw are to be brazed together, they cover 
it with pulverized borax, melted with wa- 
ter, that it may incorporate with the brass 
powder which is added to it ; the piece is 
tiien exposed to the fire without touching 
the cousy and heated till the brass is 
seen to run. 

Brazini^ is also used for the joining two 
pieces of iron togfether, by beating them 
hot, the one upon the other, which is used 
for lam pieces by farriers ; this is more 
propeny weldinff. 

BREACH, in fortification, a gap made 
in any part erf* the works of a town by the 
cimnon or mines of the besiegers, in order 
to make an attack upon the place. To 
make the attack more difficult, the be- 
sieged sow the breach with crow feet, or 
stop it with a chevaux de frize. A praoti- 
cable breach is that where the men may 
mount and make a lodgment, and ought 
to be fifteen or twenty jfathoms wide. Tho 



besiegers make their way to it by co- 
vering themselves with gabions^ eaith- 
bags, &c. 

BiiBACB, in a legal sense, is where a 
person breaks through the condition of a 
bond or covenant, on «n action «pon 
which the breach must be'asngned ; and 
this assignment must not be general, but 
particular ; as in an action of covenant for 
not repairing houses, it ought to be asng^- 
ed particularly what is the want €£ repa- 
ration ; and in such certain manner, that 
the defendant may take an issue. 

BREAD is a light porous spongy sub- 
stance, prepared by fermentation and 
baking from the flour of certain farina- 
ceous seeds, espeeially wheat^ and is the 
principal sustenance <h man in the tem- 
perate regions of the northern hemi- 
sphere. 

When flour is kneaded with water, it 
forms a tough paste, called dough, which, 
if kept in a warm place, swells, becomes 
spongy, and filled with a number of air- 
bubUes : in this state it is called leaven : 
an^d this leaven, if incorporated with fresh 
dough, will bring the whole into a fer- 
menting state much more speedily and 
uniformly, than if the mass was exposed 
to spontaneous decomposition. But though 
leavened bread is perfect in every other 
respect, it always retains a slightly acidu- 
lous flavour from the leaven by which it 
is fermented : for it is imposuble to carry 
the fermentation of the gluten to a suffi- 
cient extent to change it into leaven, 
without at the same time exciting the acid 
fermentation In the sugar of the flour. It 
was therefore a very important improve- 
ment in the art, and one which is attribut- 
able to the English bakers, to substitute 
yeast, or the froth of midt liquor in a 
state of fermentation, to leaven; for the 
former not only communicates no unplea- 
sant flavour to bread, but is also a more 
speedy ferment, and by acting first on the 
gluten of the flour produces the desired 
effect, before any acid has time to be 
evolved from the other ingredienta. The 
process of making common bread is ex- 
tremely simple, though its perfect success 
depends connderably on a kind of knack 
in manipulation which cannot be describ- 
ed by words. It is (^ essential conse- 
quence, that the flour and yeast should be 
mixed together with perfect accuracy, in 
order that the whole mass maybe equally 
fermented, and that this action may com- 
mence in every part at the same time. 
Now, though in the making of a single; 
loaf this may easily be effected at one cob- 
tinued process, yet, where a coosidenblc 
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quantity of bread is to be made at once^ 
this is impncticaUe. See BAKiire. 

The changes produced upon dough by 
baking are very remarkable, nor can they 
in any degree be attributed to evapora- 
tion; since the loss of weight never ought 
to exceed JU and is very often not great 
er than ^. In the 6nt place, the pro- 
gress of fermentation is entirely stopped: 
Uie bread may he kept for several days 
without experienciiig any alteration, and 
the first sign of spontaneous change is its 
becoming mouldy. Secondly, the tena* 
cious ductility of the dough and its com- 
pact texture are exchanged for a mode- 
rately firm and sUghtly elastic consist- 
ence, and a very spongy texture, in oon- 
sequence of ^e alterations produced in 
the gluten by heat and moisture. Third- 
ly, the fecula, or starch, which was merely 
Effused through the dough, without be- 
ing in any dfegree affected by the panary 
fermentation, is combined during the bak- 
ing with a portion of water into a stiff 
jelly, like common starch when boiled 
with water» and thus. renders the bread 
considerablymore transparent than dough, 
as well as more digestible. Rye and bar- 
ley are the only substances, besides wheat, 
that are capable of being made into bread, 
because they alOne contain gluten enough 
to admit of being formed into a moderate- 
ly tenacious paste with water. Even in 
these, however, the proportion of gluten 
is too small to ailbrd light bread without 
the use of an acid ferment, to disengage 
the proper quantity of carbonic acid ; so 
that they can never, for the purpose of 
the baker, be at all compuable to wheat- 
en flour. 

BntADfrmt-iree. See Artocabpits. 

BatAD nut-tree. See Bkosihvm. 

Brsab r»om, in a ship, that destined to 
hold the bread or biscuit. The boards of 
the bread room should be well joined and 
caulked, and even lined with tin plates or 
mats. It is also proper to warm it. well 
with charcoal for several days before the 
biscuit is put into it; since nothing is 
more injurious to the bread than mois- 
ture. ' 

BREADTH, in geometry, one of the 
three dimensions of bodies, which, multi- 
plied into their length, constitutes a sur- 
face. 

BREAKERS, in maritime affairs, a 
n^me given to those billows that break 
▼iolently over rocks lying under the sur- 
face of the sea. They are eaflily distin- 
guished, hoth by their appearance and 
sowod^M they cover that part of the sea 



with' a perpetual foam, and produce a 
hoarse and terrible roaring, very (Afferent 
from what the waves usually have in a 
deeper bottom. When a ship is driven 
among breakers, it is hardly possible to 
save her, as every billow that heaves up- 
wards serves to dash her down with ad- 
ditional force, when it breaks over the 
rocks or sands beneath. 

BREAKING, in a mercantile style, de- 
notes the not paying one's bills of ex- 
change accepted, or other promissory 
notesj when due; and absconding, to 
avoid the severity of one's creditors. In 
which sense, breaking is the sarob thing 
with becoming bankrupt. See Baitk- 

BUFT. 

BasAKivo btdkt in the sea language* 
is the same with unlading part of Uie 
cargo. 

BREAMING, in maritime affairs, burn- 
ing off the filth, such as ^ass, ooze, shells, 
or sea-Weed, frOro the ship's bottom, which 
it has contracted by lying long in the har- 
bour : it is performed by holding kindled 
furze, faggots, &c. wffich, by melting the 
pitch that formerly covered it, loosens 
whatever filth may have adhered to the 
planks. The bottom is then covered 
anew. This operation may be performed 
either by laying the- ship aground, after 
the tide has ebbed from her, or by dock- 
ing, orjcareening. See CAiisxirxHe. 

BREAST, in anatomy, denotes the fore 
part of the thorax. See Akatomt. 

BaxASTS, two glandulous tumours, of 
fi roundish oval figure, situated on the an- 
terior, aiida nttle towards the lateral parts 
of the thorax. See Ajtatoht. 

Bbkast work, in military affairs, is an 
elevation thrown up around a fortified 
place, to (^onceal or protect the garrison, 
and which is at the same time so strong, 
that the enenues' shot cannot pierce it. 
The terms breast work and parapet are 
frequently used without any distinction; 
but the former is more applicable in a ge- 
neral sense ; a parapet implying more 
immediately that breast work which is 
raised upon the rampart of a fortified 
town. 

BRECCIA, a term employed by Italian 
statuaries, to denote those kinds of mar- 
ble which are reallv or apparently com- 
posed of angular fragments of marble, 
cemented together by a posterior infiUra- 
tion of calcareous spar or marble. The 
French have adopted the term, and ex- 
tended its meaning, so as to include any 
strong mass composed of angular frag- 
ments consolidated by a cement. Hence 
they subdivide the term breche in calca-. 
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reous, migncsian, 8iliciou8,and arf^ce- 
OU8, takuig care to discriminate it from 
amygdaloid or pondineere, (from the 
English pudding-stone) by restricting the 
meaning of this latter to stony masses, 
formed of rounded pebbles, imbedded in 
a cement. 

BREDEMEYERA, in botany, a genus 
of the Diadelphia Octandria : ciuyx tnree- 
leaved; corolla papilionaceous; banner 
two-leaved; drupe with a two-celled nut. 
One species, vix, B. foribunda. 

BREECH, of a gun, the distance from 
the hind part of the base ring to the be- 
ginning of the bore, and is uwavs equal 
to the thickness of the metal at the Tent 

BREECHINGS^ in the sea language, 
the ropes with which the great guns are 
lashed or fastened to the ship's side. 
They are thus called, because made to 
pass round the breech of the gun. 

BREEZE, a shifting wind, that blows 
from sea or land for some certain hours 
of the day or night ; common in Africa; 
and some parts of the East and West In- 
dies. The sea breeZb is only sensible 
near the coasts ; it conunonly rises in the 
morning about nine, proceeding slowly, 
in a fine small black ciurl on the water, 
towards the shore ; it increases g^radually 
till twelve, and dies about five. Upon its 
ceasing, tbe land breeze commences, 
which increases till twelve at night, and 
is succeeded in the morning by the sea 
breeze again. 

Brusi, in brick-making, small ashes 
and cinders, sometimes made use of in- 
stead of coals, for the burning of bricks. 

BRENTUS, in natural history, a genus 
of insects of the order Coleoptera. Ge- 
neric character : antennx moniliform, in- 
serted beyond the middle of the snout ; 
head projecting into a very long, straight, 
cylindrical snout. There are eleven spe- 
cies, in two divisions ; A. thighs simple ; 
B. thighs toothed. B. bispar is linear and 
black; shells striate, with two obsolete 
rufous spots, and an abbreviated line at the 
base of each : thorax ovate, with an ob- 
solete rufous band. Tn one sex the snout 
is cylindrical, black; in the other sex the 
snout is projected, cylindrical, dilated at 
the tip, with incurved jaws. 

BREVE, in music, a note or character 
of time, in the form of a diamond or 
square, without any tail, and equivalent 
to two measures, or minims. 

Brsvb, or Brsvis, in grammar : syl- 
lables are distinguished into longs and 
breves, according as they are pronounced 
quicker or more slow. 

BREVET tank, is a rank in the army 



hi|;'her than that for which a penon re> 
ceives pay. It gives precedence, when 
corps are brigaded, according to the date 
of the brevet commission. 

BREVIARY, a daily office, or book of 
divine service in the Romish Church. It 
is composed of matins, lauds, first, third, 
sixth, and ninth vespers, and the compline 
or post communio. 

The breviary of Rome is general, and 
may be used in all places; but on the 
model of this, variou other* have been 
built, appropriated to tfach diocese» and 
each Older of religious. 

BREWEI^ a person who professes the 
art of brewing. There are companies 
of brewers in most capital cities ; that of 
London was incorporated in 1427, by 
Henry VI. and that of Paris is still older. 

BREWING, the art of brewing, or of 
preparing a vinous fermented liquor firom 
the farinaceous seeds, is of very high an- 
ti<}uity. The ancient Egyptians, from the 
soil and climate of their country not 
being favourable to the culture of the 
vine, were induced to seek a substitute in 
barley, from which, in all probability, by 
the process of malting, they knew how to 
procure a fermented liquor. All the an- 
cient malt liquors, however, seem to have 
been made entirely of barley, or some 
other fiirinaceous g^in, and therefore 
were not generally calculated for long 
keeping, as this quality depends consi- 
derably, though not entirely, on the bit- 
ter extract of hops, or other vegetables, 
with which the liquor is mingled. Mo- 
deri) malt liquor is essentially composed 
of water, of the soluble parts of malt and 
hops, and of veast. 

Three or four different kinds of malt 
are distinguished by the brewer by their 
colours, which depend on the degree 
of heat that is used in the drying. Malt 
that has been dried by a very gentle heat 
scarcely differs in its colour from barley ; 
if exposed to a somewhat higher tempe- 
rature, it acquires a lip;-ht amber-yeUow 
hue; and by successive increments of 
heat, the colour becomes deeper and 
deeper, till, at length, it is black. The 
change of colour is owing to the grain 
being partially charred or decomposed ; 
and in proportion to the extent to which 
this alteration is allowed to proceed will 
the produce of sugar, that is, of ferment- 
able matter, be diminished. The princi- 
pal advantage of high-dried malt over the 
])aler kind is, the deep yeUowish-brown 
tinge which it gives to the liquor ; but 
this colour may be communicated much 
more economically by burnt sugar. The 
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malt, whether pale or high dried, roust 
be bruised between rollers, or coarsely 
ground Jn a mill before it is used ; and it 
is found by experience, that malt which 
has lain to cool for some weeks is, in ma- 
ny respects, preferable to that which is 
used as it comes hot from the mill. The 
first step in the process of brewing is 
• Maahmff. This is performed in the 
mash-tun, which is a circular wooden ves- 
sel, shallow in proportion to its extent, and 
furnished with a felse bottom, pierced 
with small holes, fixed a few inches 
above the real bottom : when it is small, 
it ought to have a moveable wooden co- 
yer. There are two side openingfs in the 
interval between the real and false bot- 
toms; to one is fixed a pipe, for tlie pur- 
pose of conve)nng water into, the tun : 
the other is fitted with a spigot, for (he 
purpose of drawing the liquor out of the 
tun. The brewing commences by strew- 
ing the grist or bruised malt evenly over 
the false bottom of the mash-tun, and 
then, by means of the side pipe, letting 
in from the upper copper the proper 
quantit^r of hot water. The water iinit 
fills the interval between the two bottoms, 
then, forcing its waythrou|^h the holes in 
the fidse bottom, it soaks into the grist, 
which, at first floating on the surface of 
the water, is thus rused oflT the bottom, 
on which it was spread. When the whole 
of the water is let in, the process of 
mashing, properly so called, begins. The 
object in mashing is» to effect a perfect 
mixture of the malt with the water, in 
order that all the soluble parts may be 
extracted by this fluid : for this purpose, 
the grist is first incorporated with the 
water by means of iron rakes, and then 
the ma0 is beaten and agitated, and still 
further mixed by long flat wooden poles, 
resembling oars, which indeed is the name 
by which they are technically known. In 
some of the large porter breweries, the 
extent of the tun is so great, that the pro- 
cess of mashing cannot be adequately 
performed by human labour, and re- 
course is had to a very simple and eflTec- 
tual instrument for this purpose. A very 
strong iron screw, of the same height as 
the mash-tun, is fixed in the centre of 
this vessel, from which proceed two great 
arms or radii, also of iron* and beset with 
vertical iron teeth a few inches asunder, 
in the manner of a double comb; by 
means of a steam engine, or any other 
moving power, the iron arms, which at 
first rest on the false bottom, are made 
slowly to revolve upon the central screw^ 
in consequence of which, in proportion as 



they revolve, they also ascend through 
the contents of the tun to the surface : 
then, inverting the circular motion, they 
descend again in the course of a few revo- 
lutions to the bottom. These alternate 
motions are continued till the grist and 
water are thoroughly incorporated. When 
the mashing is completed, the tun is co-» 
vered in, to prevent the escape of the 
heat, and the whole is suffered to remain 
still, in or4erthat the insoluble parts may 
separate from the liquor : the side spigot 
is then withdrawn, and the clear wort is 
allowed to run off, slowly ^ first, but 
more rapidly as it becomes fine, into the 
lower or boiling copper. The principal 
thing to be attended to is the tempera- 
ture of the. mash, which depends partly 
on the heat c^ the water, and partly on 
the sUte of the malt. If any quantity of 
barley is mingled with twice its bulk of 
water, the temperature of the mass will 
be very nearly that of the mean tempera- 
ture of the ingredients. If the palest malt 
is subjected to the same experiment, the 
temperature will be somewhat greater 
than that of the mean heat. The most 
eligible temperature upon the whole for 
mashing appears to be about 185° to 190® 
of Fahrenheit : the heat of the water, 
therefore, for the first mashing, must be 
somewhat below this temperature, and 
the lower in proportion to the dark co- 
lour of the malt made use of. Thus, for 
pale malt, the water of the mash may be 
at 180°. and upwards : but for high-dried 
brown malt, it ought not much to exceed 

iro<». . 

The wort of the first mashing is always 
by much the richest in saccharine matter; 
but to exhaust the malt, a second and 
third mashing is required ; and as no heat 
is generated except in the first mashing, 
the water in the succeeding ones may be 
safely raised to nearly 190°. The propor- 
tion of wort to be obtained from each 
bushel of malt depends entirely on the 
proposed strength of the liquor. For 
sound small beer, thirty gallons of wort 
may be taken from each bushel of malt ; 
but for the strongest ale, only the pro- 
duce of the first mashing, or about six 
and a half gallons per bushel, is employ- 
ed. But whatever be the proportion of 
wort required, it must beheld in mind, 
that eveiy bushel of well made malt wiU 
absorb and retain three and three quar- 
ters gallons of water, and, therefore, the 
water made use of must exceed the wort 
required in the same proportion. 

BoUing and hopping.. If only one kind 
of liquor (whether ale or beer> is to be 
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made, the produce of the three mashings 
is to be mixed together ; but if both ale 
and beer are required, the wort of the 
first, or of the first and second niashinfi^ 
is appropriated to the ale, and the re- 
mainder is set aside for the beer. All 
the wort destined for the same liquor, af- 
ter it has run from the mash-tun, is trans- 
ferred to the large lower copper, and 
mixed while it is heating with tne requir- 
ed proportion of hops. The stronger the 
wort is, the larger proportion of hops 
does it demand : and this is calculated in 
two ways, either according to the quanti- 
tT of malt employed, or the richness of 
tne wort . Where the former basis of cal- 
culation is referred to, the quantity of 
hops, especially in private famines, where 
economy is not so strictly attended to as 
in large establishments, is one pound of 
hops to a bushel of malt, whether the 
wort ii intended for the strongest ale or 
the weakest small beer. In public brew- 
eries, the proportion of hops is consider- 
ably smaller, and is regulated, not mere- 
ly Dy the quantity of malt, but the rich- 
ness of tjhe wort For strong ales, the 
common proportion is about one pound 
of hops to 1.3 bushel of malt ; for beer, 
the quantity is lowered to one pound of 
hops to 1.7 bushel of malt. Wnen both 
ale and beer are brewed from the same 
malt, the usual practice is, to put the' 
whole quantity oi hops in the ale wort ; 
and after they have been boiled a suffi- 
cient time in this, to transfer them to the 
beer wort, in order to be exhausted by a 
second boiling. When the hops are mix- 
ed with the wort in the copper, the li- 
quor is brought to boil ; and the best 
practice is, to keep it boiling as fast as 
possible, till, upon taking a fittle of the 
Uquor out, it is found to be full of minute 
flakes, like curdled soap. These flakes 
consist of the gluten and starch of the 
malt separated from thebr former solution 
in the wort, by the joint action, in all 
probability, of Uie heat, and the bitter ex- 
tract of the hops. 

CooVnv. When the liquor is sufficient- 
ly boiled, it is discharged into a number 
<n shallow tubs, called coolers, where it 
remains exposed to a free draft of air, till 
it has deposited the hop seeds and coagu- 
lated flakes with which it was charged, 
and is become sufficientiy cool to be sub- 
mitted to the next process, which is that 
of ferme ntation. It is necessary that the 
process of cooling, should be carried on as 
expeditiously as possible, particularly in 
hot weather ; for unfennented wort, by 
exposure to a> hot dose air for a few 



hours, is yeiy liable to contract a nause- 
our smell and taste, when it is said tech- 
nically to be foxed, in consequence of 
small spots of white mould forming on 
its surface. Liquor made from pale malt, 
and which is intended for immediate 
drinking, need not be cooled lower than 
7S^ or 8(j^, and, in consequence, may be 
made all the year through, except, per- 
haps, during the very hottest season ; but 
beer from brown malt, especially if in- 
tended for long keeping, requires to be 
cooled to 65® or 70°, and therefore cannot 
possibly be made, except in cool weather; 
nence it is, that the months of Harch and 
Octobar have always been reckoned pe- 
culiarly favourable to the manufacture of 
the best malt liquor. 

Tunning and larreOing. From the cool- 
ers the liquor is transferred into the fer- 
menting or working tun, which is a large 
cubical wooden vessel, capable of being 
dosed at pleasure. ' As soon as the wort 
is let in, it is well mixed with yeast, in 
the proportion of about one gallon to 
four barrels, and in about five hours af- 
terwards the fermentation commences. 
When the wort is. let down hot into the 
working tun, the fermentation is conduct- 
ed with the tun closed, and proceeds nu 
pidly, so that in about eighteen or twenty 
hours it is fit to be cleansed or put into 
the barrels : but when the wort is let 
down at 65®, it requires forty-eight hours 
for the first fermentation, and is peculiar- 
ly liable to be affected by a considerable 
change of weather. 

The last process is, transferring the li- 
quor from the worlnngtun to the bar- 
rels, when the fermentation is completed. 
During a few days, a copious discliarge 
of yeast takes place from the bupg-hole, 
and the barrels must be careful^ filled 
up every day with fresh liquor : this dis- 
chaige gradually becomes less* and in 
about a week ceases ; at which time the 
bung-hole is closed up, and the liquor is 
fit for use, after standing from a fortnight 
to three months, according to its strength, 
and the temperature at which it has been 
fermented. 

BREYNIA» in botany, so named in me- 
mory of Jacob Breynius and his son, both 
famous botanists, a genus of the Polyj^a^ 
miaDioecia class and order. Essential 
character : calyx one-leafed ; corolla 
none : Herm. calyx six-parted s anthers 
five, linear, fastened to the style; berry, 
three celled; seeds two. Biale, calyx 
five parted; filaments five; anthers 
roundish. Female, stigmas five, obcor- 
date» petalloidy without any s^le : cap- 
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«ule five-celled ; seed solitaiy^ There is 
but one species, viz. B. distich»> a native 
of New Caledonia, and the Isle of Tanna 
in the South Seas. 

BRIBERY, in common law, is when a 
person, occupying a judicial place, takes 
any fee, gift, reward, or brokage, for do- 
ing his office, or by colour of his office, 
except of the king only. In a larger sense, 
bribery denotes the receiving or offering 
of any undue reward, to or by any person 
concerned in the administration of public 
Justice, as an inducement for acting con- 
trary to duty ; and sometimes it signifies 
the taking or giving of a reward for a 
public ofnce. In England, this offence of 
taking bribes is punished, in inferior offi- 
cers, with fine and imprisonment ; and in 
those who offer a bribe, though not taken, 
the same. But in judges, especially the 
superior ones, it has always been regard- 
ed as a ver}'" heinous offence; insomuch, 
that anciently it was punished as high 
treason, and the chief justice Thorp was 
hanged for it in the reign of Edward HI. 
and at this day it is punishable with for- 
feiture of office, fine, and imprisonment. 
Officers of the customs taking any bribe, 
whereby the crown may be defrauded, 
f(#feit 100/.- and are rendered incapable of 
any office ; and the person giving the 
bribe, or offering any bribe to officers 
of the customs, to induce them to con- 
nive at the running of goods, shall forfeit 
50/. Candidates that bribe electors, after 
the date or teste of the writs, or after the 
vacancy, by giving or promising any mo- 
ney, or entertainment^ are disabled to 
serve for that place in parliament ; and he 
that takes, as well as he that offers, a 
bribe, forfeits 500/«and is for ever disabled 
from voting, and holding any office in any 
corporation, unless, before conviction, he 
discovers some other offender of the same 
kind, whereby he is indemnified for his 
own offence. 

BRICK, a well known substance, four 
inches broad, and eight or nine long, made 
by means of a wooden mould, and then 
baked or burnt in a kiln, to serve the pur- 
poses of building. 

Bricks are of great antiquity, as ap- 
pears by the sacred writings, the tower 
and walls of Babylon being bHilt with 
them. In the east they baked their bricks 
in the sun ; the Romans used them un- 
burnt, only leaving them to dry for four 
or ^ve years in the air. The general pro- 
cess of the manufacture of bricks here is 
as follows : the earth should be dug in 
the autumn; it should lie during the 
whole of the winter exposed to the frost, 

VOL.n. 



as the action of the air, in penetrating 
aivl dividing the particles of the earth, 
facilita'tes the subsequent operations of 
mixing and tempering. During this inne 
the earth should be repeatedly turned 
and worked with the spade. In the 
spring, the clay is broken in pieces and 
thrown into shallow pits, where it is wa- 
tered, and suffered to remain soaking for 
several days. The next step is, that of 
•tempering the clay, wl\ich is generally 
performed by the treading of men or ox- 
en. In the neighbourhood of London, 
however, this operation is performed by 
means of a horse-mill. The temperingf 
of the clay is the most laborious part of 
the process, and that On which the per- 
fection of the manufacture essentially de- 
pends. It is to neglect in this part that 
we are chiefly to attribute the bad qua- 
lity of modern bricks, in comparison with 
the ancient. All the stones should be 
removed, and the clay brought to a per- 
fectly homogeneous paste, using the least 
possible quantity of water. The earth, 
being sufficiently prepared in the pits, is 
broughi to the bench of the moulder, who 
works the clay into the brick-moulds, and 
strikes ofl* tlie superfluous earth. The 
bricks are delivered from the mould, and 
ranged on the ground ; and wlien they 
have acquired a sufficient hardness to ad* 
mit of handling, they are dressed with a 
knife, and stacked or built up in long 
dwarf walls, and thatched over, where 
they remain to dry. 

The method of burning bricks. Bricks 
are burnt either in a kiln or clamp. Those 
that are burnt in a kiln are first set or 
placed in it, and then the kiln being co- 
vered with pieces of bricks, they put in 
some wood, to dry them with a gentle 
fire ; and this they continue till the bricks 
are pretty diy, which is very easily known 
by those accustomed to the business: 
tliey then leave off putting in wood, and 
proceed to make ready for burning, which 
IS performed by putting in brush, furze, 
spray, heath, brake, or fern faggots; but 
before they put in any faggots, they dam 
up the mouth or mouths of the kiln with 
pieces of bricks, piled up one upon anoth- 
er, and close it up with wet brick-earth, 
instead of mortar ; then they proceed to 
put in more faggots, till the kiln and its 
arches look white, and the fire appears at 
the top of the kiln ; upon which thev 
slacken the fire for an hour, and let ul 
cool by degrees. This they continue to 
do, alternately heating and slacking, till 
the ware be thorouglily burnt, which is 
usually effected in forty-eight hours. 

O o 
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About London, they chiefly burn in 
cltirops, built of the bricks themselves, 
after the manner of arches in kihis, with 
a vacancy between each brick, for the fire 
to play through ; but with this difference, 
that instead of arching, the^ span it over, 
by makmg the bricks project one over 
another, and on both sides of the place, for 
the wood and coals to lie in till they meet, 
and are bounded by the bricks at the top, 
-which close all up. The place for the fuel 
is 'carried up straight on both sides till 
about 3 feet high ; when they almost fill it 
119 ith wood, and over that lay a covering of 
sea-coal, and then^ovei^pan the arch ; but 
they strew sea-coal also over the clamp, 
bei wlxt all the rows of bricks ; lastly, they 
kindle tiie wood, which gives fire to the 
coal, and when all is burnt, then they con- 
clude the bricks are sufficiently burnt. 

The different kinds of bricks made in 
this country are principally place bricks, 
grey and red stocks, marl facing bricks, ■ 
and cutting bricks. The place bricks and 
stocks are used in common walling ; the 
marls are made in the neighbourhood of 
London, and used in the outside of build- 
ings; these are very teautiful bricks, of 
a fine yellow colour, hard and well burnt, 
dnd. in every respect superior to the 
stocks. The finest kind of marl and red 
bricks are called cutting bricks, they are 
used in the arches over windows and 
doors, bding rubbed to a centre and guag- 
ed to a height. There is also a fine kind 
of white bricks made near Ipswich, which 
are used for facing, and sometimes 
brought to London for that purpose. 
The Windsor bricks, or fire bricks, which 
are* made at Hed^erly, a village near 
Windsor, are red bncks, containing a very 
large proportion of sand; these are used 
for coating furnaces and lining the ovens 
of glass houses, where they stand the 
utmost fiiry of the fire. Dutch clinkers 
are also imported, long narrow bricks, of 
a brimstone colour, very hard, and well 
burnt ; they are frequently warped, and 
appear almost vitrified by the heat. 

BRICKLAYER, one who lays bricks in 
the building of edifices of any kind. Ti- 
lers and bricklayers were incorporated, 
10 Elizabeth, under the name of master 
and wardens of the society of freedom of 
the mystery and art of tilers and brick- 
layers. The materials used by brick- 
laj^ers are, bricks, tiles, mortar, laths, 
nails, and tile-pins. Their tools are, a 
brick-trowel, wherewith to take up mor- 
tar ; a brick axe, to cut bricks to the de- 
termined shape ; a saw, for sawing bricks; 
a rub-stone, on which to rub them ; also a 



iquare, wherewith to lay the bed or bot- 
tom, and face or surface of the brick, to 
see whether they be at right angles ; a 
bevel, by which to cut the under sizes of 
bricks to the angles required ; a small 
trannel of iron, wherewitli to mark the 
bricks ; a float-stone, with which to rub 
a moulding of brick to the pattern de* 
scribed ; a banker, to cut the bricks on ; 
line-pins, to lay their rows or courses by ; 
plumb-rule, whereby to carry their work 
upright ; level, to conduct it horizontal ; 
square, to set off right angles ; ten foot 
rod, with which to take dimensions; 
jointer, wherewith to run the long joints; 
rammer, with which to beat the founda- 
tion ; crow and pick-axe, wherewith to 
dig through wails. 

BRIDEWELL, in Bridge-street, Bhick- 
friars, a singular foundation, comprising 
within the same walls, an hospital, a work- 
house, and a prison. Ed'ward VI. found- 
ed this place, which had formerly been 
one of King John's palaces. Several manu- 
facturers reside there, who have the pri- 
vilege of taking apprentices. When these 
have served faithfully the period of their 
servitude, they have a title to the freedom 
of the city, and ten pounds to assist them 
in the world. 

BRIDGE, a work of masonry or timber, 
consisting of one or more arches, built 
over a river, canal, or the like, for the con- 
venience of crossing the same. Bridges 
are a sort of edifices very difficult to 
execute, on account of the inconvenience 
of laying foundations and walling under 
water. 

The parts of a bridge are, the piers, the 
arches, the pavement, or way over for 
cattle and carriages, the foot way on each 
side for foot passengers, the rail or para- 
pet which incloses the whole, and the 
butments or ends of the bridge on the 
bank. 

The conditions required in a bridg^e 
are, that it be well designed, commodious, 
durable, and suitably decorated. The 
piers of stone bridges should be equal in 
number, that there may be one arch in 
the middle, where commonly the current 
is strongest ; their thickness Is not to be 
less than a sixth part of the span of the 
arch, nor more than a fourth ; they are 
commonly guarded in the front with an- 
gular sterlings, to break t}ie force of the 
current : the strongest arches are those 
whose sweep is a whole semicircle ; as 
the piers of bridges always diminish the 
bed of a river, in case of inundations, 
the bed must be sunk or hollowed ia pro- 
portion to the space taken up by the piers, 
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(i8 the waters gun in depth what they 
lose in breadth,) otherwise the current 
may wash away the foundation^ and en- 
danger the piers : to prevent tnis, they 
sometimes diminish the current, either by 
lengthening its course, or by making it 
more winding ; or by stopping the bottom 
with rows of planks, stakes or piles, 
which break the current. It is also re- 
quired, that the foundation of bridges be 
laid at that season of the year when the 
waters are lowest : and if the ground be 
rocky, hard fravel, or stony, the first 
stones of the foundation may be laid on 
the surface ; but if the soil be soft sand, 
it will Be necessary to dig till you come 
to a firm bottom. For the particular mode 
of constructing stone bridges, the reader 
is referred to the latter end of the article 

BUILBING. 

The triangular bridge at Croyland, in 
Lincolnshire, England, which was erect- 
ed about the year 860, is said to be the 
most ancient Gothic structure remaining 
entire in the kingdom. There are two 
circumstances in the construction of this 
bridge which render it an object of great 
curiosity. First, it is formed by three 
semi-arches, whose bases stand in the cir- 
cumference of a circle, at equal distances 
from each other. These unite at the top ; 
and the triune nature of the structure 
has led some to imagine that it was in- 
tended as an emblem of the Trinity. Se- 
condly, the ascent on each of the semi- 
arches is by steps paved with small stones 
set edgeways, and is so steep, that none 
but foot passengers can go over the 
bridge: horsemen and carriages fre- 
quently pass under it, as the river in that 
place is but shallow. For what purpose 
this bridge was really designed, it is diffi- 
cult, if not impossible, to determine. Uti- 
lity, it is obvious, was one of the least mo- 
tives to its erection. To boldness of de- 
sign and singularity of construction it has 
more powerful claims ; and these ^^xsi\\' 
ties it must be allowed to possess, m as 
great a degree as any bridge in Europe. 
Although this bridge has been erected 
so many centuries, it exhibits no marks of 
decay. 

London bridge is in the old Gothic 
style, and had twenty small locks or arch- 
es; but there are now only nineteen 
open, two having been lately thrown in- 
to one in tlie centre. It is 940 feet long, 
44 high, and 47 clear width between the 
parapets. The piers are from 15 to 35 
feet thick, with sterlings projecting at 
each side and end, so that the greatest 
water-way, when the tide is above the 
sterlings^ is 545 feet, scarcely half the 



breadth of the river ; and below the ster- 
lings the water-wuy is reduced to 204 
feet, causing a dangerous fall at low wa- 
ter. London bridge was first built with 
timber in the reign of Ethelred,. between 
the years 993 and 1016 ; it was re paired, 
or rather rebuilt, of timber in 1163 ; and 
the present stone bridge was begun un- 
der King Henry U. in 1176, and finished 
under King John in the year 1209. It is 
probable there were no houses on the 
bridge for upwards of 200 years, since we 
read of a till and tournament held en it 
in 1395. Houses were erected upon it 
afterwards, but being found a g^eat in- 
convenience and nusiance, they were 
removed in 1758, the avenues to the 
bridge enlarged, and the whole made 
more commodious : the two middle ar- 
ches were then thrown into one, by re- 
moving the pier fi-om between them. 
The expense of the repairs amounted to 
above 80,000/. 

The bridges of Westminster and Black- 
friars, over the river Thames, at London, 
are among the finest structures of the 
kind in Europe. The former is 1220 feet 
long, and 44 feet wide, having a commo- 
dious broad foot-path on each side for 
passengers. It consists of thirteen large 
and two small arches, fourteen interme- 
diate piers, and two abutments. The 
length of each abutment is 76 feet ; the 
opening of each of the smaller arches is 
25 feet ; the span of the first of the large 
arches at each end is 52 feet, of the next 
56 feet, and so on, increasing by four feet 
at a time to the centre arch, the span of 
which is 76 feet. The two piers of the 
middle arch are 17 feet wide ; and the 
others decrease equally on each side, by 
one foot at a time, every pier terminating 
with a salient right angle against either 
stream. The arches are semi -circular, and 
spring from about the height of two feet 
above low water. The breadth of the 
river in this place is about 1220 feet, 
and the water-way through the bridge 
amounts to 870 feet. The bridge was be- 
gun in 1738, and opened for passengers 
m 1750, at a neat expense of 218,800/. It 
is constructed of the best materials, and 
in a neat and elegant taste; but the arch- 
es are too small in proportion to the 
quantity of masonry. 

Blackfriars bridge, nearly opposite to 
the centre of the city of London, was be- 
gun in 1760, and completed in ten years 
and three quarters, at a neat expense of 
152,840/. It is an exceedingly light and 
elegant structure ; but, unfortunately, the 
materials do not seem to be of the best 
kind, as many of the stones in the piers 



Digitized by VjOOQ IC 



BRIDGES. 



are decayed. Tbe bridge connsts of nine 
lai);e, handsome, unci nearl} elliptical 
arcbes; the centre arc!i is l(jO teet wide, 
ami the fotu* arciies on each side, reck- 
oning towards the shores, decrease gra- 
dwAly, beins 98, 93, 83, and 70 feet re- 
•pectiveiy, Teavjne a water-way of 788 
feet. The whole length from wharf to 
vharf is 995 feet, the breadth of the car- 
riagf-way 28 feet, and that of the raised 
foot- way on each aide 7 feet. The upper 
surface of the bridge is a portion of a ve- 
ry large circle, which forms an elegant fi- 
gure, and admits of convenient passage 
over it. On each pier there is a recess 
or balcony, with two Ionic columns and 
pilastres, which stand on a circuUr pro- 
jection of the pier above high-water 
mark. The bridge is rounded on at each 
extremity to the right and left, in the 
form of a quadrant of a circle, rendering 
tbe access commodious and agreeable. 
This edifice must be reganled as a fine 
specimen of Mr. Milne's ingenuity and 
judgment, though the method of con- 
struction has never been made public. 

Wooden bridges now demand our at- 
tention. The simplest case of these edi- 
fices is that in which the road- way is laid 
over beams placed horizontally, and sup- 
ported at each end by piers or posts. 
This method, however, is deficient in 
strength and width of opening; it is, 
therelbre, necessar)', in all works of any 
magnitude, to apply the principles of 
trussing, as used in roofs and arcbes. 
Wooden ' bridges of this kind are stiff 
ft«mes of carpentry, in which, by a pro- 
per disposition, beams are put so as to 
stand in place of solid bodies, as large as 
the spaces which the beams inclose ; and 
thus two or three, or more, of these are 
set in a butment with each other, like 
mighty arch stones. At Schaffhausen, in 
Switzerland, where the Rhine flows with 
ffreat rapidity, several stone bridges bad 
been destroyed, when, in 1754, Gruben- 
hamm offered to throw a wooden bridge 
of a single arch across the river, which is 
nearly 390 feet wide The magistrates, 
however, required that it should consist 
of two arches, and that he should, for that 
purpose, employ the middle pier of tbe 
last stone bridge, which would divide the 
new one into two unequal arches of 172 
and 193 feet span. The carpenter did so, 
but contrived to leave it a matter of doubt, 
whether the bridge is at all supported by 
the middle pier. It was erected on a plan 
nearly similar to the Wittengen bridge, at 
the expense of about 8,000/. sterling. 
Travellers inform us, that it shook if a 
msa passed over it ; yet waggons, heavi- 



ly laden, also went over it without danger. 
This curious bridge was burnt by the 
French when they evacuated Schaffhau- 
sen, in A'pril, 1799. 

Iron bridges are the exclusive invention 
of British artists. The first that has been 
erected on a large scale is that over the 
river Severn, at Coalbrook Dale, in 
Shropshire. This bridge is composed of 
five ribs, and each rib of three concen- 
tric arcs, connected together by radiating 
pieces. The interior arc forms a com- 
plete semi-circle, but the others extend 
only to the cills under the road-way. 
These arcs pass through an upright frame 
of iron at each end, which serves as a 
guide ; and the small space' in the haunch- 
es between the frames and the outer arc 
is filled in with a ring of about sevea feet 
diameter. Upon the top of the ribs are 
laid cast iron plates, which sustain the 
road- way. The arch of this bridge is 100 
feet 6 inches in span ; the interior ring 
is cast in two pieces, each piece being 
about 70 feet in length. It was construct- 
ed in the year 1779, by Mr. Abrahan 
Darby, iron -master at Coalbrook Dale, 
and must be conndered as a very bold ef- 
fort in the first instance of adopting a 
new material. The total weight of the 
metal is 378^ tons. 

l*he second iron bridge, of which the 
particulars have come to our knowledge, 
was that designed by Mr. Thomas Paine, 
author of many political works. * It was 
constructed by Messrs Walkers, at Ro- 
therham, and was brought to London, 
and set up in a bowUng green at Pad- 
ding^on, where it was exhibited for some 
time. After which it was intended to 
have been sent to America; but Mr. 
Paine not being able to defhiy tbe ex- 
pense, the manufacturers took it back, 
and the malleable iron was afterwards 
worked up in tbe constmction of the 
bridge at Wearmouth- 

The third iron bridge of importance 
erected in Great Britain was that over the 
river Wear, at Bishop Wearmouth, near 
Sunderland, the chief projector of which 
was Rowland Burdon, Esq. M. P. This 
bridge consists of a single arch, whose 
span is 236 feet ; and as the springing 
stones at each side project two feet, the 
whole opening is 340 feet The arch is 
a segment of a circle, of about 444 feet 
diameter, its versed sine is 34 feet, and 
the whole height from low water about 
100 feet, admitting vessels of from two to 
three hundred tons burden to pass un- 
der, without striking their masts. A se« 
ries of one hundred and five blocks foim < 
a rib, and six of these ribs compose ^^ j 
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breadth of the bridi^e. The spandrelg» 
or the spaces between the arch and the 
road- way, are filled up by cast iron cir- 
cles, which touch the outer circumfer- 
ence of the arch, and at the same time 
support the road-way, thus gradually di- 
minishing from the abutments towards 
the centre of the bridge. • There are al- 
so diagonal iron bars, which are laid on 
the tops of the ribs, and extemied to the 
abutments, to keep the ribs from twisting. 
The superstructure is a strong frame of 
timber, planked over, to support the car- 
riage-road, which is composed of marl, 
lime-stane, and gravel, with a cement of 
tar and chalk immediately upon the 
planks, to preserve them. The whole 
width of the bridge is 32 feet. The abut- 
ments are masses of almost solid masonry, 
24 feet in thickness, 43 in breadth at hot- 
torn, and 37 at top. The south pier is 
founded on the dohd rock, and rises from 
about 22 feet above the bed of the river. 
On the north side the ground was not so 
favourable, so that it was necessary to carrv 
the foundation 10 feet below the bed. 
The weight of the iron in this extraordi- 
nary fabric amounts to 260 tons ; 46 of 
these are malleable, and 214 cast. The 
entire expense was 27,000/. 

The splendid example of the bridge at 
Wearmouth gave an impulse to public 
taste, and caused an emulation among ar- 
tists, which has produced many examples, 
and nM}re projects of iron bridges. Tlie 
Coalbrook Dale Company have construct- 
ed several, among which is a very neat 
one over the river Parrot, at Bridge water. 
Mr. Wilson, the engineer employed by 
Mr. Burdon, has also built several, and 
some years sin'ce finished a very elegant 
one over the river Thames, at Staines, 
which is by far the most complete in de» 
sign, as well as the best executed, of any 
that has hitherto been erected. This 
bridge consists mf a single arch, 181 feet 
in span, and 16 feet 6 inches in rise, being 
a segment of a circle of 480 feet. The 
blocks of which the ribs are composed 
are similar to those in the Wearmouth 
bridge, except that these have only two 
concentric arcs instead of three, as at the 
Matter. The arcs are cast hollow, and the 
block connected by means of dowels and 
keys i thus obviating the great defect ob- 
served at Wearmouth, of having so much 
hammered iron exposed to the action of 
the air. Four ribs form the width of the 
at^h, which Are connected together by 
cross frames. The spandrels are filled in 
with circles, whidi su]>port a covering of 
iron plates an inch thick : on this is kid 



the road- way, 27 feet wide. Two hundred 
and seventy, tons is the weight of the iron 
employed in the bridge, aod three hun- 
dred and thirty of the road- way. 

Public bridges, which are of general 
conveniency, are of common right to be 
repaired by the inhabitants of that county 
in which they lie. Where a man makes 
a bridge for the common good of the 
King's subjects, he is not bound to repair 
it. No one pan be compelled to build, or 
contribute to the charges of budding any 
new bridge, without act of parliament: 
and if none are bounden to repair bj 
tenure of prescription at common law, 
then the whole county or franchise shall 
repair it. 

Bribses, pendent or hanging, called also 
philosophical bridges, are those not sup- 
ported by posts or pillars, but hung at 
large in the air, sustamed only at the two 
ends or abutments. 

Bridoe, cfrow, oae that is fastened with 
hinges at the one end only, so that the 
other may be drawn up ; in which case the 
bridge stands upright, to hinder the pass- 
age of a tlitch <>r moat. 

Bribob, Jfying wjloatingy is generally 
made of two small bridges, Uid one over 
the other in such a manifer, that the up- 
permost stretches and runs out, by help 
of certain cords, running through pullies 
placed along the sides of the undei^ 
bridge, which push it forwards, till the 
end of it joins tne placQ it is intended to 
be fixed on. 

BaiDes •/ boaU, boats made of cop* 
per, and joined side by side, till they 
reach across a river, which being covered 
with planks, are fastened with stakes or 
anchors. 

Bribox of communicaikm, is that made 
over a river, by which two armies, or fort8» 
which are separated by that river, have a 
free commimication with one another. 

Bridge, floating^ a bridge made use 
of, in form of a work, in fortification, call- 
ed a redoubt, consisting of two boats» 
covered with planks, which are solidly 
framed, so as to bear either horse or can* 
non. 

Bridge, in gunnery, the two pieces of 
timber which go between the two tran- 
soms of a gun-carriage, on which the bed 
rests. 

Bridge, in music, a term for that part of 
a stringed instrument over which the 
strings are stretched. The bridge of a 
violin is about one inch and a quarter 
high, and near an inch and a half long. 

BRIEF, In common law, a writ, where- 
by a man is summoned or attached to 
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Answer any action. It is called brief, be- 
cause it is couched in a few words, with- 
out any preanble. Brief is also used for 
a writing issued out of an^- of the king's 
courts of record at Westminster, whereby 
something is commanded to be done, in 
order to justice, or the execution of the 
king's command. 

Barsp is also taken for a letter patent, 
granting a licence to a subject to ipake 
collection for any public or private loss, as 
briefs for loss by fire, to be read by min- 
isters in churches, &c. These briefs must 
be read in all churches and chapels, with- 
in two months after receipt thereof; and 
the sums thereby collected shall be paid 
over to the undertaker of briefs, within 
six months after the delivery of the briefs, 
under penalty of 20/. 

Bmisr is hkewise an abridgment of a 
client's case, wrote out for the instruction 
of counsel, on a trial at law. 

Briefs, apostolicaif letters which the 
pope dispatches to princes, or other ma- 
gistrates, relating lo any public affair. 
These briefs are distinguished from bulls 
in this respect, the latter are more ample, 
and always written on parchment, and 
sealed with lead or green wax ; whereas 
briefs are very concise, written on paper, 
sealed with red wax, and with the seal of 
the fisherman, or St. Peter in a boat. 

BRIG. See Bbigantine. 

BRIGADE, in the military art, a party 
or division of a body of soldiers, whether 
horse or foot, under the command of a 

E' * dier. An army is divided into bri- 
i of khorse and brigades of foot : a 
de of horse is a body 'of eight or ten 
squadrons ', a brigade of foot consists of 
four, five, or six battalions. The eldest 
brigade has the right of the first line, and 
the second the right of the second, and 
the two next take the left of the two lines, 
and the youngest stand in the centre. 

Brigade major, is an officer appointed 
by the brigadier, to assist him in the ma- 
nagement and ordering of his brigade. 

BRIGADIER, is the general officer who 
has the command of a brigade. The eldest 
colonels are generally advanced to this 
post He that is upon duty is brigadier of 
the day. They march at the head of their 
own brig^es, and are allowed a serjeant 
and ten men, of their own brigade, for 
their gpaard. 

BRIGANTINE, a small light vessel, 
which can both row and sail well, and is 
cither for fighting or giving chace. It has 
about twelve or fifteen benches for the 
rowers, one man to a bench : all the 
hands aboard are soldiers, and each 



man has his musket lying ready under 
his oar. 

BRIGGS (Hsitbt), in biog^piiy, a very 
considerable mathematician, bom near 
Halifax, Yorkshire, in 1556 ; and in 1579, 
having attained a good share of gramma- 
tical knowledge, he went to St. John's 
College, Cambridge, where be took his 
degrees in regular order, and in 1588 
was chosen fellow of his college. The 
bent of his mind was to the mathematics, 
in which he made so great and rapid a 
progress, that in 1592 he was appointed 
examiner and lecturer in that branch of 
science. In 1596 he was elected to the 
first professorship of geometry at Gre- 
sham College ; he constructed a table for 
finding the latitude, from the variation of 
the magnetic needle being given. About 
the year 1609 he contracted an acquaint- 
ance with Mr. Usher, afterwards Arch- 
bishop of Armagh, and in correspondence 
with him he mentions his employment 
upon the calciUation of ecfipses, and soon 
after writes that he is whoUy engaged 
about the noble invention of logarithms, 
which had just made their appearance, 
and in the improvement of which he af- 
terwards had so great a concern. On this 
subject he delivered various lectures at 
Gresham College, and proposed to alter 
the scale from me hyperbolic form which 
Napier had given ^hem, to that in which 
1 should be the logarithm of the ratio of 
10 to 1. In 1616 Briggs made a visit to 
Napier at Edinburgh, and communicated 
to him his wishes. The alteration was 
a|^ed upon, and in 1617 he published 
his first 1000 of logarithms. He suc- 
ceeded in 1619 to the Savilian professor- 
ship of* geometry at Oxford, upon which 
he resigned the duties of Gresham Col- 
lege. Here he devoted himself most se- 
dulously to his studies, and published 
many works connected with the higher 
branches of mathematics. His <* Arith- 
metics Logarithmica" was printed in. 
1624; it contained the logarithms of 
30,000 natural numbers to 14 places of 
figures, besides the index. He completed 
a table of logarithmic sines and tangents 
for the 100th part of every degree to 14 
places; with a table of natural sines, 
tangents, and secants, with the construc- 
tion of the whole. These tables were 
printed, under the title of Trig^nometria 
Britannica. ** In the construction of these 
two works,'* says one of Mr. Briggs bio- 
graphers, " on the Logarithms of Num- 
bers and of Sines and Tangents, our au- 
thor, besides extreme labour and appli- 
cation, manifests the highest powers of 
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genius and invention, as we here for the 
first time meet with several of the most 
important discoveries in the mathematics, 
and what have hitherto been considered as 
of much later invention ; such as the Bi- 
nomial Theorem ; the Differential Me- 
thod and Construction of Tables by Dif- 
ferences ; the Interpolation of Diiferen- 
ces, with Angular Sections, and several 
other ingenious compositions." 

This great man died at Oxford in 1630, 
and was buried in the Chapel of Merten 
College, highly respected by his contem- 
poraries, by many of whom his character 
was drawn with g^eat ability : by Ought- 
red he is designated as the mirror of the 
age for his great skill in geometry : the 
learned Barrow extols his ability, skill, 
and industry, particularly in perfecting 
the invention of logarithms, which, without 
his care, might have continued an imper- 
fect and useless desig^. Dr. Smith re- 
presents him as easy of access to all, free 
from arrogance, moroseness, envy, ambi- 
tion, and avarice, a contemner of riches, 
and contented in his own situation, pre- 
ferring a studious retirement to all the 
splendid circumstances of life. 

BRIMSTONE. See Sulphur. Casts 
of medals have been taken off on a com- 
position, of which the chief ingredient is 
sulphur, and hence they are called sul- 
phur casts. By this means the most cu- 
rious antiques may, to all useful purposes, 
be indefinitely multiplied. The compo- 
sition is thus described : melt eight ounces 
of sulphur over a gentle fire, and with it 
mix an equal quantity of fine vermilion, 
stir it well together, and it will dissolve 
like oil, then cast it into the mould, which 
is first to be rubbed over with oil. When 
cool, the figure may be taken, and, touch- 
ed over with aquafortis, it will look like 
•fine coral. 

BRIONI^, alba, a root used in medi- 
^ne, which has been long known to con- 
tain a considerable portion of starch, and 
a bitter principle soluble in water and 
alcohol. It has lately been examined by 
the French chemists by maceration j the 
starch was separated and obtained in a 
state of purity. The bitter principle ap- 
peared to possess the properties in a very 
pure state. It was also found to contain 
a considerable portion of gum, which is 
precipitated by the infusion of galls, and 
which Vauquelin denominates vegeto-' 
animal matter, some woody fibre, a small 
portion of sugar, and a quantity of super- 
malate of lime, and phosphate of lime. 

BRISTLE, a rigid glosssy kind of hair, 
found on swine, and much used by brush- 
iiiakers,shoe-makers, saddlers, and others. 



They are chiefly imported from Russki 
and Poland. There is a heavy duty upon * 
these. 

BRITTLENESS, a quality of certain 
bbdies, by which they are subjected to 
be easily broken by pressure or percus- 
sion. Brittle bodies are extremelv hard ; 
a very small percussion exerts a force on 
them equivalent to the greatest pressure, 
and thus they are easuy broken. This 
effect is particularly remarkable in c^lass 
suddenly cooled, the brittleness of which 
thereby is much increased. In the new- 
arrangement of Chemistry, the metals are 
distinguished into those that are more or 
less brittle, as one of their leading cha- 
racteristics. 

BRIZA, in botany, a genus of the Tri- 
andria Digynia. Natural order of Grami- 
na or Grasses. Essential character .* ca- 
lyx bivalve, many-flowered; spikelet dis- 
tinct, with heart-shaped obtuse valves^ 
the lower of which is minute. There are 
six species : briza minor, small quaking 
grass, is an annual, according to Linnxus 
and Villars : by Fludson, and in the Kew 
Catalogue, it is marked as perennial. The 
culms are about afoot and a half in height ; 
and the panicles are very much branch- 
ed. Native of Germany, Switzerland, 
the South of France, Italy, and Britain. 
It flowers from June to August. B. me- 
dia has a perennial root ; culm upright, 
six or seven inches high in a dry soil, but 
in wet places it rises to two or three feet, 
having four or five knots on it. The pa- 
nicle is handsome, spreads very much 
when in flower, and has two spikelets on 
each branch, placed on such long slender 
pedicles, as It) shake with the least air or 
motion; each spikelet is composed of 
seven, eight, or nine florets, is heart- 
shaped, flatted, shining, smooth, varying 
in colours, usually variegated with green» 
white and purple. This beautiful g^rass 
is common in dry pastures in most parts 
of Europe. It flowers from May to July. 

BROADSIDE, in the sea-language, de- 
notes a volley of cannon, or a general dis- 
charge of all the guns on one side of a 
ship at once. 

BROCADE, a stuff of gold, silver, or 
silk, raised, and enriched with flowers, 
foliages, and other ornaments, according 
to the fancy of the merchants or manu- 
lactu re rs . 

BROCCOLI, a kind of cabbage culti- 
vated for the use of the table. See Bras- 

SICA. 

BROKER, a name given to persons of 
several and very different professions, the 
chief of which are exchange-brokers, 
stock-brokers, pawn-brokers, and bro- 
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kersi nmply so called, who se]! house- 
hold fumiture and second-hand apparel. 

Brokers, exchange, are a sort of neg^- 
.tiatora, who contrive, make, and conclude 
bargains beiweeii merchants and trades- 
men, in matters of money or merchan- 
dize, for which they have a fee or premi- 
um. See EzcHAHGx. 

Bbokirs, mrurance or poHcy, are agents 
who transact the business of insurance, 
between the merchant or party insured 
and the underwriters or insurers. These 
insurance brokers, from the nature of 
their employment, ought to be, and in- 
deed generally are, persons of respecta- 
bility and honour, m whom unlimited 
confidence may be reposed. To the 
broker the merchant looks for the regu- 
Urity of the contract, and a proper selec- 
tion of responsible underwriters : and to 
him also the underwriters look for a fair 
and candid disclosure of all material cir- 
cumstances affecting the risk, and for 
the payment of their premiums. There 
is usually an open account between each 
broker and eveiy underwriter with whom 
he has pouch dealing. In this account 
the broker makes himself debtor to the 
underwriter for all premiums, and takes 
credit for all losses to which the under- 
writer is liable, and which the broker is 
Mithorised to receive. Indeed, it is ge- 
nerally understood, that by the usage of 
trade in London, the underwriters give 
credit only to the broker for their pre- 
miums, and can resort only to him fur 
payment, and that he alone, and not the 
underwriters, can recover the premiums 
from the insured. I'his point, however, 
has never been settled by any judicial 
determination. But though the under- 
writer thus looks to the broker for his 
premium, and though the broker, iii his 
account with the underwriter, takes cre- 
dit for the losses and returns for premi- 
ums, which he is authorised to receive 
from the underwriter, yet such losses are 
not to be regarded as a debt from the un- 
derwriter to the broker. Where the 
merchant happens to reside at a distance 
from the place where he means to be in- 
sured, the policy is usually effected by 
the mediation of his agent or corres- 

Eondent there, who, if he be not a bro- 
er, employs one, and gives him all ne- 
cessary instructions. In order to his be- 
ing an agent in such a case, he must 
either have express directions from the 
principal to cause the insurance to be 
made, or else it must be a duty arising 
from the nature of his correspondence 
with the principal And no general au- 
tiiority which he may have, in relation to 



a ship or goods, will make him an agent 
for the purpose of insuring, on behalf of 
the parties interested. However, though 
one man cannot, in general, compel ano- 
ther against his consent to become an 
agent for procuring an insurance to be 
effected for him, there are three cases in 
which an order to insure must be com- 
plied with : as, first, where an agent has 
effects of his principal in his hands ; se- 
condly, where he has been in the prac- 
tice of making insurances, and has ^ven 
no notice to discontinue ; and, thirdly, 
where he accepts bills of lading sent him 
on condition to insure. To the office cf 
agent or broker, great responsibility at- 
taches ; and, in the execution of it, it is 
the duty of each to conduct himself with 
the greatest fidelity, punctuality, and cir- 
cumspection. For in this, as in all other 
cases, where a man, either by an express 
or implied undertaking, engages to do an 
act for atiother, and he either wholly ne- 
glects to do it, or does it improperly or 
unskilfully, an action on the case will lie 
against him, to recover a satisfaction for 
the loss or damage resulting from his 
negligence or want of skill. Hence, if a 
merchant here accept an order from his 
correspondent abroad to cause an insur- 
ance to be made, but limits the broker to 
too small a premium, in consequence of 
which no insurance can be effected, he 
is liable to make good the loss. to bis cor- 
respondent ; for Uiough it is his duty to 
get the insurance done at as low a pre- 
mium as possible, yet he has no right so 
to limit the premium, as to prevent the 
insurance from being effecteo. And even 
a voluntary a^ent, who has no prospect 
of remuneration for his trouble, is liable, 
provided that he takes any step in the 
business. It is not only the duty of the 
agent, in transacting the business of in- 
surances, to conduct himself with fideli- 
ty and punctuality towards his employer, 
but he u also bound to observe the strict- 
est veracity and candour towards the in- 
surer : for any fraud or concealment on 
his part will make void the policy, even 
though the insured be altogether igno- | 
rant and innocent respecting it. In an 
action against an agent or broker, whe- 
ther for negligence or unskilfulness in 
effceting an insurance, the plaintiff is en- 
titled te recover to the same amount as 
he mi|^t have recovered against the un- 
derwriters, if the policy had been pro- 
perly effected. But he can only recover 
what, in point of law, he might have re- 
covered on the policy ; and not what the 
indulgence or liberality of the under- 
writers might probably have induced 
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them to pay. In such an action, the 
agent may avail himself of every defence, 
such as fraud, deviation, non-compliance 
with warranties, &c. which the under- 
writers might have set up in an action on 
the policy: but if the agent act in the 
usual manner, it will be deemed suffi- 
cient. There are many reasons why an 
agent or broker ought not to be an in- 
surer. He becomes too much interested 
to settle with fairness the rate of pre- 
mium, the amount of partial losses, &c. ; 
and though he should not himself occa- 
sion any unnecessary delay or obstacle to 
the paymen^f a loss, he will not be over 
anxious to remove the doubts of others : 
besides, he ought not, by underwriting 
the policy, to deprive the parties of bis 
unbiassed testimony in case of dispute. 
If an agent or broker, meaning to appro- 
priate the premium to himself, and take 
the chance of a safe arrival, represent to 
- his employer, that an insurance has been 
effected agreeabl^^ to his instructions, the 
principal may maintain trover for the po- 
licy against the agent or broker; and, 
upon proof of a loss, he shall recover to 
the same amount as he would have been 
entitled to recover against the underwri- 
ters, if a policy had been effected. 

Bbokehs, ttock, are those employed to 
buy and sell shares in the joint stock of 
a company or corporation, and also in the 
public funds. The negotiations, &c. of 
these brokers are regiuated by several 
statutes, which, among other things, en- 
act, that contracts in the nature of wages, 
&c. incur a penalty of 500/. ; and by the 
sale of stock, of which the seller is not 
possessed, and which he does not trans- 
fer, a forfeit of 100/. ; and contracts for 
sale of any stock, of which the contrac- 
tors are not actually possessed, or to 
which they are not entitled, are void, and 
the parties agreeing to sell, &c. incur a 
penalty of 500^ ; and that brokers keep 
a book, in which all contracts, with their 
dates, and the names of the parties con- 
cerned, shall be entered, on pain of 50/. : 
these enactments, however, are little 
regarded by the gamblers in the public 
funds. * 

BaoKEBs, pawTt, are persons who keep 
shops, and let out money to necessitous 
people upon pledges, for the most part 
on exorbitant interest. These are more 
properly called pawn-takers, or tally- 
men, sometimes fnpers, or friperers. Of 
these is to be understood the statute of 
1 Jae. I.e. 21, by which it is enacted, that 
the sale of goods, wrongfully gotten, to 
any broker in London, Westminster, 
Southwark, or within two miles of Lon- 

voL. n. 



don, shall not alter the property thereof. 
If a broker, having received such goods, 
shall not, upon the request of the right 
owner, truly discover them, how and 
when he came by them, and to whom 
they are conveyed, he shall forfeit the 
double value thereof to the said owner. 
But there are several excellent regulations 
respecting pawn-brokers of later date. 

BROKERAGE, the fee paid to a broker 
for his trouble in negotiating business be- 
tween person and person. 

BROMELIA, in botany, so named in 
memory of Olaus Bromel, a Swede, a 
genus of the Hexandria Monogynia class 
and order. Natural oixler of Coronariae. 
Bromelix, Jussieu. Essential character : 
calyx trifid, superior ; petals three, and a 
nectareous scale at the base of each ; ber- 
ry three-celled. There are nine species, 
one of which, B. ananas, or pine-apple, 
is a fruit now so well known in Europe, 
and so much esteemed for the richness^ 
of its flavour, is produced from an herba- 
ceous plant which has leaves somewhat 
resembling those of aloe, and for the most 
part serrate on their edges, but much 
thinner and not so succulent as those of 
the aloe. The fruit resembles, in shape, 
the cone of some species of the pine-tree, 
from which it takes the vulgar name of 
pine-apple. 

Where this plant is a native is difficult 
to determine, but it is probably an indi- 
genous plant of Africa, where it grows 
m uncultivated places in great plenty. 
There are many varieties of this fruit, 
and if the seeds were sown frequently in 
their native country, the varieties would 
probably be as numerous as those of ap- 
pies and pears in Europe. The queen 
pine is the most common, but the sugar 
loaf is much preferable, the fruit being 
larger and better flavoured ; it is easily 
distinguished from the othera by its leaves 
having purple stapes on their inside the 
whole length ; it is also of a paler colour 
when ripe, inclining to straw colour. This 
was brought from Brazil to Jamaica, 
where it is esteemed far beyond the 
others. The smooth pine is preserved by 
some curious persons for the sake of va- 
riety, but the fruit is not worth . eating. 
The green pine is at present the most 
rare in Europe ; it has been esteemed the 
best sort known, by some of the most cu- 
rious persons in America, many of whom 
have thrown out all the others to cultivate 
this only. 

Those who wish to understand the pro- 
pagation and culture of the pine-apple 
may consult Martyn's Botanical Dictionajy 
with much advantage. 
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• BROMUS, in botany, a genus of the 
Triandria Dig) nla class and order. , Na- 
tural order of Grainina or Grasses Es- 
sential character: calyx two-valved; 
spikelet oblong, columnar, distich ; avn 
below the top. There are 23 species. 

The several species of this genus of 
grasses are numerous, and have not yet 
been well distinguished. They have a 
loose panicle like the oat, hence they 
have been called the oat-grasses ; the 
awn or beard proceeds from the back of 
the glume or chaff, or is an elongation of 
the keel or mid.rib, as in the genus 
Avena ; but in that the awn is commonly 
twisted, whereas in this it is straight; 
modem writers, therefore, distinguish 
tht>m by the name brome-grasses. The 
festuca IS scarcely different from bromus 
as a natural genus ; in that, however, the 
chaf!' is either very much pointed, or ter- 
minates in an awn ; but that of bromus 
always comes to the tip. 1 ne genus tri- 
ticum, or wheat, agrees with it in this re- 
spect : and, therefore, some have thought 
there is no mark of distinction between 
them ; it is, however, distinct in the inflo- 
rescence or manner of flowering in a 
spike ; whereas bromus, festuca, and 
avena, bear their flowers in a panicle. 

BRONCHIA, in anatomy, the ramifica- 
tions of the trachea. See Ahatoxt. 

BRONZE, in the urts, a compound me- 
tal, composed of from 8 to 12 parts of tin 
combined with 1(X) parts of copper. It is 
of a gfeyish yellow colour, harder than 
copper, less liable to rust, and more fusi- 
ble, so as to run thin, and be easily cast 
in a mould. Hence its use in casting 
statues. The metal of which the artil- 
lery is cast is of a similar composition, 
containing rather less tin. An alloy simi- 
lar to bronze was much in use among the 
ancients, as well for warlike weapons as 
for medals, coins, &c. 

BROOM. See Geitista. 

BHOSIMUM, in botany, a genus of the 
Dioecia Monandria class and order. Es- 
sential character : male, ament globular, 
covered all round with orbiculate, pel- 
tate scales ; corolla none ; filament solita* 
ry, between the scales : female, ament as 
in tlie male; corolla none; style bifid; 
berry one-seeded. There are but two 
species. B. alicastrum is a tree frequent 
in the island of Jamaica. It is computed 
to make up about a third part of the 
woods in the parishes of St. Elizabeth 
and St. James. The timber is not much 
esteemed j but the leaves and young 
branches are more useful, being fiitten- 
ing fodder for all sorts of cattle. The 
fruit, boiled with salt-fish, pork, beef, or 



pickle, is frequently the support of the 
negroes, and poorer sort of white people 
in times of scarcity, and is a wholesome 
and not unpleasant food : when roasted, 
it eats something like our chesnuts, and 
is called bread-nut. B. spuniuno, is calli d 
milk wood, and is common in St. Mar>*8 
parish, Jamaica. It rises to a considera- 
ble height in the woods, is reckoned 
among Uie timber trees, and is sometimes 
used as aorh, though not much valued. 

BROSSfA, in botany, so named from 
Guy de la Brosse, a genus of the Pentan- 
dria Monogynia class and order. Natural 
order of Bicornes. Ericae> ^ssieu. Es- 
sential character: calyx flesny; corolla 
truncate ; capsule five-celled, many seed- 
ed. There is but one species : viz, B. coc- 
ci nea. An obscure plant, and the charac- 
ter doubtlTil, except what Plumier has 
said of it. In stature it is something like 
the codon. Branches alternate ; leaves al- 
ternate, ovate, serrate, petiolate ; flowers 
few, terminating the branches, alternate. 
It is a native of South America. 

BROTERA, io botany, a genus of the 
Didynamia Gymnospennia. Calyx five- 
awned ; middle segment of the lower lip 
of the corolla hooded, involving the sta- 
mina and' style, and protruding Uiem with 
a jerk. One species^ B. persica, found in 
Persia. 

BROWALLIA, in botany, given by 
Linnzus in honour of Job. Browallius, 
Bishop of Aboa, a genus of the Didyna- 
mia Angiospermia class and order. Na- 
tural order of Luridz. Scrophularix, 
Jussieu. Essential character : calyx five- 
toothed ; corolla border five-cleft, equal, 
spreading*, with the navel closed ; anthers 
two larger; capsule one-celled. There 
are two species: B. demissa, spreading 
Browallia ; and B. elata, upright Browal- 
Ha. Thefe are herbaceous annual plants, 
with alternate leaves. The flowers are 
eitlier axillary or terminating. They 
have the habit of the solanaceous plants, 
and like them have the peduncle inserted 
either over against or at the side of the 
petioles. The former is a native of Pana- 
ma, the latter of Peru. They both flower 
from July to September. » 

BKOWNEA, in botany, from Dr. Pa- 
trick Browne, a genus of the Monadel- 
phia Decandria. Natural order of Lo- 
mentacex. Leguminosae, Jussieu. Essen- 
tial character : calyx uneaually bifid : co- 
rolla double ; outer five-cleft ; inner five- 
petalled; legume two-celled. There are 
two species : B. coccinea is a small tree, 
growing to the height of eighteen feet. 
When in flower it has a beautiful appear- 
ance. The flowers grow about ten toge« 
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ther, and are pendulous. The calyx is 
ferruginous, the corolla scarlet, the sta- 
mens yellowish. This species ^ows in 
hilly and woody places in America. B. 
rosa is also an American shrub, or small 
tree, with an ash -coloured bark, opposite 
leaves, which are entire and smooth on 
both sides. The flowers are borne in a 
kind of aggregate manner, so as to form 
heads or Dunches of the size of one's fist. 
They are red, and make a very beautiful 
appearance. The stamens are extremely 
long. It grrows chiefly in hilly situations. 
BBOWNISTS, a sect of Cliristians, 
the name given for some time to those 
who were afterwards known in England 
and Holland under the denomination of 
Independents. It arose from a Mr. Bo- 
foert Brown, whose parents resided in 
Rutlandshire, though he is said to have 
been born at Northampton ; and who, 
from about 1571 to 1590, was a teacher 
amongst them in England, and at Middle- 
burgh, in Zealand. He was a man of fa- 
mily, of zeal, of some abilities, and had 
a university education. The separation, 
however, does not appear to have orig^ina- 
ted in him ; for, b^ several publications 
of those times, it is clear that these sen- 
timents had, before his day, been em- 
braced and professed in England, and 
churches gathered on the plan of them. ^ 

This denomination did not differ in 
point of doctrine from the church of Eng- 
land, or from the other Puritans; but they 
apprehended that, according to scripture, 
every church oueht to be confined within 
the limits of a single congregation, and 
have the complete power of jurisdiction 
over its members, to be exercised by the 
elders within itself, without being subject 
to the authority of bishops, synods, pres- 
byteries, or any ecclesiastical assembly, 
composed of the deputies from different 
churches. Under this name, though they 
always disowned it, were ranked the 
learned Henry Ainsworth, author of the 
«« Annotations on the Pentateuch," &c. ; 
• the famous John Bobinson, a part of whose 
congregation from Leyden, in Holland, 
made the first permanent settlement in 
North America; and the laborious Canne, 
the author of the "Marginal Beferences 
to the Bible." 

BRUCEA, in botany ,in honour of James 
Bruce, Esq. the famous traveller, a genus 
of the Dioecia Tetrandria class and order. 
Essential character : calyx four- parted ; 
corolla four-petalled ; female pericarpium 
four, one-seeded. There is but one spe- 
cies. B. ferruginea is a shrub of a mid- 
filing size, with an upright stem ; the 



bark is ash-coloured, brandies few, altera' 
nate, round, patulous, and thick. Leaves 
alternate, spreading, unequally pinnate, 
consisting of six pairs of opposite lobes^ 
one foot m length. Spikes of male flow- 
ers solitary ; the flowers are crowded to- 
gether^ either sessile or on very short pe- 
dicles, of an herbaceous colour, tinged 
with red or russet. It is a native of Abys- 
sinia, where it is known by the name of 
wooginoos. The root is a specific in the 
dysentery. It is a plain, simple bitter, 
without any aromatic or resinous taste, 
leaving in the throat and palate a disagree- 
able roughness. 

BRUCHUS, in natural historj", a genus 
of insects of the order Coleoptera. Ge- 
neric character : antennae filiform ; feel- 
ers equal, filiform ; lip pointed. Gmelin 
enumerates 27 species. This genus con- 
sists in general of small insects. The 
most remarkable is the B. pisi: shell 
black, spotted with white ; tail with two 
black dots ; thighs slightly toothed ; is 
the usual inhabitant of the common pea. 
When the pea is boiled for the table, it 
contains this insect in the larva state. 

BRUM ALES, in botany, an epithet ap- 
plied to plants which flower in our win- 
ter. These are common about the Cape. 

BRUNFELSIA, in botany, so named in 
honour of Otho, or Otto Brunfelsus, a g^e- 
nus of the Didynamia Angiospermia. 
Natural order of*^ Personatae. Solaneac, 
Jussieu. Essential character : five-tobth- 
ed, narrow ; corolla with a very, long 
tube ; capsule one-celled, many-seeded, 
with a very large fleshy conceptacle. 
There are two species, of which B. Ame- 
ricana is a tree, growing from ten to fif- 
teen feet in height. The trunk is smooth 
and even, and the branches loose. Leaves 
alternate, entire, smooth, and shining; 
corolla yellow, very sweet scented, hav- 
ing a tube four or nve inches in length. 
It grows naturally in Jamaica, and most 
of the sugar islands in the West Indies, 
whence they call it trumpet flower. B. 
undulata is also a native of Jamaica. 

BHUNIA, in botany, a genus of the 
Pentandria Monogynia class and order. 
Natural order of Aggregatse. Rhamni, 
Jussieu. Essential character: flowers 
aggi'cg&te ; filaments inserted into the 
claws of the petals ; stigma bifid ; seed» 
solitary, two-celled. There are three 
species. B. lanaginosa, heath-leaved Bru» 
nia, resembles Levisanus abrotaroides, 
and has the nectareous chink, as in that. 
The stem is about a foot high, and shrub- 
by. The leaves linear-filiform, smooth, 
short, with black tips. The flowers* 
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which tre white, are borne in headf. B. 
cilittta, ciliate-leaved brunia, has the germ 
auperior and the style bi6d. B. verticil- 
lata, wborled brunia, has small heads. 
They are all shrubs, and inhabitants of the 
Cape. 

BRUNNICHIA, in botany, a genus of 
tlie Decandria Trigynia class and order. 
CaJyi swelling, 6ve-clef\ ; capsule three- 
sided, one-celled, many-seeded. One spe- 
cies, B. cirrhosa, a native of Bahama. 

BRUSH, an instrument made of bris- 
tles, hair, wire, or small twigs, to clean 
clothetk, rooms, &c. and also to paint wiih. 
I'liere are various sorts of them, distin- 
giiibhed by tlieir shape or use. In the 
choice of painters' brushes, observe whe- 
ther the bristles are fast bound in the 
stocks, and if the hair be strong and lie 
close together ; for if they sprawl abroad, 
audi will never work well ; and if they 
arc not fast bound in (he stock, the bris- 
tles will come out when you are using 
them, and spoil your work, as may be 
seen where the loose hairs of the brush 
have lain up and down in the colours laid 
on, to the great detriment of the work. 
Brushes, in which the hairs i\re fastened 
with silver wire, are very superior to those 
in which iron wire is used, especially 
where they are used in or with water. 
Brushes are used for medical purposes, 
in rheumatic affections of the joints, para- 
lysis, &c. Mr. Thomason, of Birmingham, 
has. a patent for hearth brushes, so con- 
structed as to conceal the hair, by means 
of rack-work, in a metal case. 

BnusH, in electricity, denotes the lu- 
minous appearance of the electric matter 
issuing in a parcel of diverging rays from 
a point. Beccaria ascribes this appear- 
ance to the force with which the electric 
fluid, going out of a pointy divides the con- 
tiguous air, and passes through it to that 
which is more remote. 

BRUT A, in natural history, the second 
order of animals in the class Mammalia, 
the character of which consists in having 
no fore teeth in either jaw ; feet with 
strong hoof-like nails ; motion slow ; food 
mostly masticated vegetables. There are 
nine genera of this order, enumerated by 
Gmelin, viz. 

Brady pus Platypus 

Dasypus Rhinoceros ' 

Elephas Sukotyro 

Manis Trichechus 
Myrmecophaga 

BRUTE, or beast, a term generally ap- 
plied to quadrupeds, and also to other 



animals,* and implying inferiority of iotel* 
lect. 

Among brutes, the monkey kind, botk 
in the external shape, and internal strue- 
ture, bear the nearest resemblance to 
man. In the monkey kind, the highest, 
and the most nearly approaching the like- 
ness of man, is the ourang-outang, or ho- 
mo sylvestris. Philosophers are much 
divided about the essential characters of 
brutes. Some define brute as an animal 
not risible, or a living creature incapable 
of laughter s others, a mute animal, or a 
living thing destitute of speech ; the Pe- 
ripatetics, an animal endowed with a sen- 
sitive power, but without a rational one. 
The Platonists allow reason and under- 
standing^, as well as sense, to brutes, 
though m a degree less pure and refined 
than that of men. Indeed, the generality 
of the ancient philosophers thought that 
brutes reasoned: this, among the hea- 
thens, was the opinion of Anaxagoras, 
Porphyry, Celsus, Galen, Plutarch, as 
well as Plato and others. 

That brutes possess reflection and sen- 
timent, and are susceptible of the kind, 
as well as the irascible passions, indepen- 
dently of sexual attachment and natural 
affection, is evident from the numerous 
instances of affection and latitude daily 
observable in different aninuds, particu- 
larly the dog. 

Of these, and other sentiments, such as 
pride, and even a sense of glory, the ele- 
phant exhibits proofs eqiudly surprising 
and unquestionable ; for which we refer 
to the article Elbfhas. 

The brute creation manifests also a 
wonderful spirit of sociality, independent 
of sexual attachment. It is well known 
that horses, which are perfectly quiet in 
company, cannot be kept by any fences 
in a field by themselves ; oxen and cows 
will not fatten by themselves, but neglect 
the finest pasture that is not recommend- 
ed by society : sheep constantly flock to- 
gether. Nor is a propensity to associate 
restricted to animals of the same kind and 
size. Instances to this purpose are enu- 
merated in " White's Natural History of 
Selbome," to which we refer the reader. 

Mr. Locke maintains that the souls of 
brutes are wholly material ; that they do 
not possess the power of abstraction; and 
that the having of general ideas is that 
which puts a perfect distinction between 
men and brutes. Accordingly he sup- 
poses that they have no use of words, or 
any general signs, by which to express 
their ideas. It has, however, been a sub- 
ject of dispute* whether brute animals 
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-■: have any language intelligible to one an- 
other. Some have pretended, that they 

. - have a kind of jajgon, by which they can 

ra make a mutual communication of their 

' sentiments. There is at least a similitude 
of speech in brutes ; for they know each 

x. other by their voices, and have their signs, 
whereby they express anger, joy, and 
other passions. Thus a dog assaults in 
one strain, fawns in another, howls in 
another, and cries when beaten in an- 
other. 

a X>r. Hartlejr has investigated the intel- 
lectual faculties of brutes, and applied 
his theory of vibrations and association in 
accounting for the inferiority of brutes to 
mankind, with regard to intellectual ca- 
pacities. He ascribes the difference sub- 
sisting between them to the following cir- 

r cumstances, which he has taken occasion 
to illustrate on the principles of this the- 
ory. The first of these is the small pro- 
portionate size of their brains, whence 
brutes have a far less variety of ideas and 
intellectual affections than men. The 
second cause of this difference is the im- 
perfection of the matter of their brains, 
whereby it is less fitted for retainin^^ a 
large number of miniatures, and combm- 
ing them by association, than man's. The 
third cause is their want of words, and 
suck like symbols. Fourthly, the instinc- 
tive powers which they bring into the 
world with them, or which rise up from 
internal causes, as they advance towards 
adult age, is another cause of this differ- 
ence ; and, fifthly, it is partly owing^ to 
the difference between the external im- 
pressions made on the brute creation, and 
on mankind. This ingenious writer sup-, 
poses, with Des Cartes, that all the mo- 
tions of brutes are conducted by mere 
mechanism ; yet he does not suppose them 
to be destitute of perception ; but that 
they have this in a manner analogous to 
that which takes place in us ; and that 
it is subjected to the same mechanical 
laws as the motions. He adds, that it 
ought always to be remembered, in speak- 
ing on this subject, that brutes have more 
reason than they can show, from their 
want of words, from our inattention, and 
from our ignorance of the import of those 
symbols, which Uiey do use in giving in- 
timations to one another, and to us. 

BRYONIA, in botany, a genus of tiie 
Monoecia Syngenesia class and order. 
Natural order of Cucurbits. Essential 
character; calyx five-toothed; corolla 
five-parted: male, filaments three: fe- 
male, style quadrifid. Berry subgtobu- 
lar, many-seeded. There are nineteen 



species, of which B. alba, black berried 
white bryony, seems to differ from the 
red in little else besides the colour of the 
berries. Native of Sweden, Denmark, 
Cariola, and probably other parts of Eu- 
rope, in hedges. B. dioica, red berried 
white bryony, is easily distineuished by 
its prodigious root, its stems climbing by 
tendrils, leaves resembling those of the 
vine in shape, not smooth as they are, but 
harsh and rug^d, and of a paler colour, 
and by its bunches of small berries, which 
are red when ripe, arid produced on a dif- 
ferent plant from the male flowers. D. 
palmata, palmated bryony, has heart- 
shaped leaves, the side divisions shortest; 
the upper surface is marked with dots, 
very close, but scarcely visible ; there are 
callous tubercles of the veins and pedun- 
cles. The berries are round and large. 
It is a native of the Island of Ceylon. 

BRYUM, in botany, a genus of moss, 
distinguished by a capsule covered with 
a lid, and over that a smooth veil. But 
these characters it has in common with 
Minium and Hypnum, two other genera 
much resembling this. The peculiar 
mark of the bryum is, that the thread or 
little stem supporting the fructification 
grows from a tubercle at the ends of the 
stem and branches. 

BUBALUS, the bufaio, in zoology. 
See Bos. 

BUBBLE, in philosophy, small drops or 
vesicles of any fluid filled with air, and 
either formed on its surface, b^ an addi- 
tion of more of the fluid, as in raining, 
&c. or in Its substance, by an intestine 
motion of its component particles. 

Bubbles are dilatable or compres^ble, 
f. e. they take up more or less room, as 
the included air is more or less heated, or 
more or less pressed from without, and 
are round, because the included aura acts 
equally from within, all round; their 
coat is formed of minute particles of the 
fluid, retained either by the velocity of 
the air, or by the brisk attraction between 
those minute parts and the air. 

The little bubbles rising up from fluids, 
or hanging on their surface, form the 
white scum at top, and these same bub- 
bles form the steam or vapour flying from 
liquors in boiling. 

Bubble, in commerce, a cant term, 
given to a kind of projects for raisii^ of 
money on imaginary grounds, much prac- 
tised m France and England, in the years 
1719, 1720, and 1721. 

The pretence of those schemes was, 
the raising a capital for retrieving, setting 
on foot, or carrying on some promising 
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and uiefbl branch of trade, manufacture, 
nachiner}', or the like : to this end prt>. 
poaiila were made out, sliewing the advHn- 
tagra to be derived from th^ undertaking, 
ami ioTiting persons to be engaged in it. 
The sum necessary to manage the affair, 
together with the profits expected from 
it, were divided into shares or subscrip- 
tions, to be purchaaed by any disposed to 
adventure therein. 

Bubbles, by which the public have been 
tricked, are of two kinda, viz. 1. Those 
which we may properly enough term trad- 
ing bubblesi and, 3. Stock or fund-bub- 
b]es. The former have been of varioua 
kinds; and the latter at different times; 
the most remarkable one in this country 
was that in 1720. 

BUBO, in ornithology, the name by 
which zoologists call the great homed 
owl, with a reddish-brown body. See 
Sraix. 

Brao, in surgery, a tumour which 
wises, with inflammation, only in certain 
or particular parts to which they are pro- 
per, as in the arm-pits and in the groins. 

BUBON, in boUny, a genua of the Pen- 
tandria Digynia. Natunl order of Um- 
bellate. Essential character : fruit ovate, 
striated, villose. There are five species, of 
which B.macedonicum, Macedonian para- 



ley, sends out many leaves from the 
root, the low^ growing almost horizon- 
tally, spreading near the surface of the 
ground ; the foot stalk of each leaf di- 
vides into several other smaller, garnish- 
ed wjth smooth rhomb-shaped leaves, 
which are of a bright pale-green colour, 
indented on their edges. It is a native 
of Greece and Barbary. It flowers with 
us frcm June to August. In warm coun- 
tries it is biennial, but in England the 
plants seldom flower till the third or fourth 
year from seed; but whenever th^y flow- 
er they always die. B. galbanum, iWage- 
leaveci bubon, rises with an uprigfht 
sulk to the height of eight or ten feet, 
having a purplish bkrk, covered with a 
wbitiMi powder, which comes off when 
handled ; the upper part of the stalk is 
covered with leaves at every joint, the 
foot stalks half embracing them at their 
base, branching out into several smaller, 
like those of the common parsley, and set 
with leaves like those of lovage, but- 
smaller, and of a grey colour. It flowers 
in August, but has not produced seeds in 
England. When any part of the plant is 
broken, there Issues out a little thin milk, 
of a cream colour, which has a strong 
scent of galbanum. It is a native of the 
Cape of Ciood Hope. 
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